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Up  to  512K  of  RAM/ROM  Up  to  512K  of  RAM/ROM  Up  to  512K  of  RAM/ROM 

Up  to  184K  of  disk  Up  to  184K  of  disk 

Fill  your  computer  needs 
with  the  industry’s 
most  professional  microcomputers 


#1  IN  RELIABILITY 

When  you  choose  Cromemco  you 
get  not  only  the  industry’s  finest 
microcomputers  but  also  the  indus- 
try’s widest  microcomputer  selec- 
tion. 

What’s  more,  you  get  a computer 
from  the  manufacturer  that  compu- 
ter dealers  rate  #1  in  product  re- 
liability." 

Your  range  of  choice  includes 
our  advanced  System  Three  with 
up  to  four  8"  disk  drives.  Or  choose 
from  the  System  Two  and  Z-2D  with 
5"  drives.  Then  for  ROM-based  work 
there’s  the  Z2.  Each  of  these  com- 
puters further  offers  up  to  V2  mega- 
byte of  RAM  (or  ROM). 

We  say  these  are  the  industry’s 
most  professional  microcomputers 
because  they  have  outstanding  fea- 
tures like  these: 

• Z-80A  microprocessor  — oper- 
ates at  250  nanosecond  cycle 
time  — nearly  twice  the  speed  of 
most  others. 


•Rated  in  The  1977  Computer  Store 
Survey  by  Image  Resources,  Westlake 
Village,  CA. 
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Up  to  512  kilobytes  of  RAM  and 
1 megabyte  of  disk  storage 
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System  Three 
Two  to  four  disks 
Up  to  512K  of  RAM/ROM 
Up  to  1 megabyte  of  disk 

• 30-amp  power  supply  — more 
than  adequate  for  your  most 
demanding  application. 

• 21  card  slots  to  allow  for  un- 
paralleled system  expansion  us- 
ing industry-standard  S-100 
cards. 

• S-100  bus  — don’t  overlook  how 
important  this  is.  It  has  the  in- 
dustry’s widest  support  and  Cro- 
memco has  professionally  imple- 
mented it  in  a fully-shielded 
design. 


Cromemco 

incorporated 
Specialists  in  computers  and  peripherals 
280  BERNARDO  AVE.,  MOUNTAIN  VIEW,  CA  94040 


• Cromemco  card  support  of  more 
than  a dozen  circuit  cards  for 
process  control,  business  sys- 
tems, and  data  acquisition  in- 
cluding cards  for  A-D  and  D-A 
conversion,  for  interfacing  daisy- 
wheel  or  dot-matrix  printers,  even 
a card  for  programming  PROMs. 

• The  industry’s  most  professional 
software  support,  including 
COBOL,  FORTRAN  IV,  16K  Disk- 
Extended  BASIC,  Z-80  Macro 
Assembler,  Cromemco  Multi- 
User  Operating  System  — and 
more  coming. 

• Rugged,  professional  all-metal 
construction  for  rack  (or  bench 
or  floor  cabinet)  mounting.  Cab- 
inets available. 

FOR  TODAY  AND  TOMORROW 

Cromemco  computers  will  meet 
your  needs  now  and  in  the  future 
because  of  their  unquestioned  tech- 
nical leadership,  professionalism 
and  enormous  expandability. 

See  them  today  at  your  dealer. 
There’s  no  substitute  for  getting 
the  best. 
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THIS  MONTH'S  COVER 

The  cylinders  are  interspersed, 
the  pencil  large;  the  keyboard 
looms  in  the  background  while  two 
school  children  are  perched  upon  a 
giant  eraser.  Their  interest  is 
centered  on  a book,  the  symbol  of 
education.  But  they  are  surrounded 
by  other  tools  of  education,  par- 
ticularly those  which  represent  the 
computer.  This  Is  an  artist's  per- 
ception of  computers  in  education 
and  this  Is  the  theme  of  Septem- 
ber's Issue  of  INTERFACE  AGE. 

The  cover  picture  was  conceived 
and  produced  by  Fino  Ortiz,  Art 
Director;  photography  by  Margaret 
Fenstermaker  and  Shelley  Wright. 
Special  thanks  have  been  extended 
to  the  two  children  who  sit  on  the 
eraser  Also,  special  thanks  go  to 
Datanetlcs  for  the  background  keys. 
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FIRST  IN  TWO... 
WE  THANK  YOU. 

We  are  what  our  triends,  you  the 
ComputerLand  customer,  make  us. 

You  support  growth.  And  ComputerLand 
expands,  There  are  stores  across  the  nation 
serving  you. 

YouYe  quality  oriented.  That  s why  your 
ComputerLand  store  has  the  widest  selection 
of  the  finest  computer  systems  and  software 
anywhere. 

You  have  high  professional  standards. 
These  set  the  guidelines  for  your 
ComputerLand  staff . . experts  who  can 
analyze  and  fill  needs  at  al  Neve  Is 

You  settle  for  nothing  less  than  complete 
solutions  That’s  what  gives  your  store 
national  recognition  for  its  products  and 
service. 

in  short,  you  give  direction  for  growth, 

This  is  what  has  made  your  store  ” 1,  In  just 
two  short  years. 

GOME  TO  THE  PARTY 

And,  we  re  hosting  a gigantic  birthday 
party  . To  celebrate  our  shared  success. 

On  September  23.  at!  day.  At  your  iocai 
ComputerLand  store 

Bring  your  family,  your  friends.  And  join  in 
the  tun. 

It's  our  way  of  saying  thanks  ...  for 
yesterday,  today  and  tomorrow. 
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Computer  Mail  pl 
Wr)5t  Tex fla 
[ 06]  765-7134 
RICHARDSON 
Tpr  MlCrp  Steffc 
(214|  231-1096 

UTAH 

SALT  LAKE  CITY 
Byte  Shop  of 
1801?  3K  10*1 
Date  World 
(801?  9*045033 

VIRGINIA 
ALEXAHDRPA 
The  Computer  Har-p^are 
Store,  t-nco^poraUMJ 
1703?  54*308$ 
SPRINGFIELD 
The  Compiler  wiorkshup 
ol  North  V|rgmiAr  Ina. 
1703?  321-9047 
VIRGINIA  BEACH 
Home  CompoteJ 
Center.  Ind, 

IEW*?  340  1977 

WASHING  TOM 
BELLEVUE 
Bylo  Shop  ol 
{206?  746  0651 
SPOKANE 
Mrejosys-lems, 
rncorporaiefl 
{$09f  747-413$ 

WISCONSIN 
MILWAUKEE 
The  Milwaukee 
Computer  Store 
{4i4l25M>iaO 

WYOMING 
JACKSON 
Teion  D,J  a Syi tems 
{397?  733-6313 

ARGENTINA 
SUE  NAS  AIRES 
Merkolon  S.A. 

AUSTRALIA 
CORDON 
Trudatn  P*t{lte 
495-57D5 
WEST  PERTH 
Auulrali&n  Computer 
Produols 
109)  322  G49? 

ALICE  SPRINGS 
M.ChjCOi-iuuIl-i  Systems 
Ahce  Sponga,  NT 
NORTH  FREMANTLE 
Jame?  McL-ahy  t Son 
35*677 

NORTH  SYDNEY 
Kmgaway  Corns  u I ers 
929-9901 

BELGIUM 
BRUSSELS 
Compoter  Resources 
fffi?  635-9093 

CANADA 
TORONTO 
Tne  Computer  Piece 
(415|  59B-0262 

our  DEC 
T lois-Niemr  ei 
Serin  Inc. 

819  37*2367 
VANCOUVER 
Byte  Shop  ol 
{EOti  7067221 
Pacllrc  Coinpmles 
Blare.  Lid. 

[00.il  438-3292 

Quill  Computer  Systems 

1.6041  6B4-5QB2 

WNNEPEG 

Mfrroflyse  ltd 

)»*?  94  7-4299 

ENGLAND 

LONDON 

Computer  Application*. 

ftMioaicn 
(Oil  373-4534 

salfqro.  Manchester 
Computer  Dosrgn  Syslcms 

France 

Paris 

Com  pul  tr  BoutlAoe 
3104J95.D47 

Euio  Campuier  Shop  Pans 

GERMAN* 

HOLSTEIN 

OgHromc  Cornog^eriyUenvy 
4103  719274100  6fr£9 
MUNICH 
□atemon  KG 
{DM?  *604993 


HOLLAND 

Romos 

T^ok  $9*63 

HONG  KONG 
CAUSEWAY  BAY 

Teir&c 

S-7&66!) 

JAPAN 

TOKYQ 

Nihon  Teimteal  Computer 
Tokyo  176 

SPAIN 

BARCELONA 
Infpiecncs 
(OOOJ  236-7110 

SWEDEN 
BROMMA 
Mentor.  AS 

SWITZERLAND 

ZURICH 
Oo-m<c.ro.  A.G. 

(01  ? 2*2-2603 

VENEZUELA 

CARACAS 
E.D.C-  MEGA.  C.A 
□3-79-90- 
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HARD  DISK 
SUBSYSTEM 


AVERAGE  ACCESS 
38  MILLISECONDS 


FIVE  FIXED/ 

FIVE  REMOVABLE 


10  MEGABYTE  DRIVE 


The  Alpha  Microsystems  AM- 500™  subsystem  is 
an  5-1  GO  compatible  hard  disk  storage  device  that 
consists  of  an  interlace  controller- formatter  to  a 10 
megabyte  hard  surface  disk  drive.  Designed  to  be 
used  with  the  popular  CDC  Hawk  10  megabyte  drive 
systems,  the  controller-formatter  can  support  four 
spindles  allowing  the  user  to  access  up  to  40  mega- 
bytes of  rotating  memory.  Random  average  access 
time  is  38  milliseconds  giving  fast  response  for  real- 
time manipulation  of  files. 

BACK-UP  FILES 

Utilizing  CDC  Hawk  Five  Fixed  /Five  Removable 
Hard  Disk  Subsystem  with  the  AM-500™  Interface 
Controller-Formatter,  the  business  user  is  provided 
with  5 megabytes  of  daily  removable  duplicate  off- 
line storage.  If  there  should  be  a computer  failure 
destroying  the  current  on-line  files,  these  off-line  disk 
packs  can  be  utilized  to  regenerate  new  on-line  files 
thus  providing  a “back-up  7 system, 

COMPATIBILITY 

The  AM-500™  subsystem  is  designed  to  operate 
with  Alpha  Microsystems  16-bit  S-100  bus  Multi- 


User  /Multi-Tasking  AM  -100™  Microcomputer  utiliz- 
ing its  operating  system  AMOS™  It  may  run  con- 
currently with  Alpha  Microsystems  AM-200™  Floppy 
Disk  Controller  or  it  may  run  independently  as  a 
mass  storage  media. 

For  users  of  the  popular  8080  processor, 
optional  operating  system  (CP/MJ  will  be 
mented  in  the  near  future. 

QIlpha 

V^cogygiEfng 


17875N  Sky  Park  North 
Irvine,  California  92714 
Phone:  (714)  95M4Q4 


CIRCLE  INQUIRY  NO,  2 


F 8/3870  _ 
Application 

Manual 


With  ihe  growth  of  mieropraceisar 

designs,  your  position  in  I he  field  or  eJctiromrs  can 
become  obsofeie  in  six  months.  We  jt  Systems 
Insighix  know  how  hard  il  is  to  keep  up,  so  we 
prepared  a book  just  for  you.  Microprocessors  jo 
Systems  walks  you  through  seven  microprocessor 
based  designs  including  both  industrial  and  con- 
sumer applications  and  special  emphasis  on  the  F8 
lamily  and  (be  new  single  chip  microcompuier, 
the  3870 
WHAT  YOU  GET 

L Connplele  m si  rue  lions  and  explanations  to  proto- 
type all  {lesions  on  the  $ 1 50  Waste k Evaluation 
Kil  including 

2 A computer  operated  sign  display  and  high  speed 
punier  eon  I roller  suitable  tor  use  as  a peripheral 
processor  and 

3 F REE  I MlTOS  (the  I i rsl  real  t tme  o pe  ra  t i ng  system 
tor  small  microcomputers)  including  a MITOS 
listing,  memory  dump,  rtovv  charts,  and  slack 
manipulation  funciions  lor  ups  lo  50  concurrently 
aclive  tHisks. 

4.  Designs  running  under  MITQS,  including  an 
appliance  com  roller  subsystem  with  keyboard, 
display  and  time  oi  day;  a telephone  call  moni- 
tor with  12  digit  storage  and  recall;  I raffle 
recorder  syslem  with  simultaneous  high  speed 
input,  time  ui  day  maintenance,  I/O  forma  Ming; 
asynchronous  oulpnii;  and  a mu  It  H unction  audio 
signal  generator  including  iieeps,  warbles,  and 
sine  wave  synthesis. 

5.  Microprocessor  Diagnostics  including  functional 
RAM  tests  (MARCH  and  GALLOP!  with  Failure 
print  out;  bidirectional  I/O  selt  test  with  failure 
printout;  and  on  board  ROM  verification,  You 
owe  1 1 to  yourself.  Insure  your  job  security  and 
open  doors  to  advancement.  Buy  Mrfroproces- 
sors  in  5yste/m  todayf 

Rush  ore  all  JSt)  pages  of  Microprocessors  in 
Systems,  including  the  FREE  real  time  opera l mg 
syslem.  Mil  05. 


ADDRESS 
CITY,  STATE,  /IP 

□ Send  rny  book  COD 
0 MC# 

0 Visa  # 

□ My  theck  is  enclosed,  $7,50  + silt  handling, 
Texas  residents  include  lax. 

To  order  this  Ikrok  COD.  circle  ihe  reader  service 
number  below. 

System  Insights 

Box  1 Austin,  Texas  78767 
(512)  476-7599 
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LETTERS 

Everyday  we  receive  a number  of 
letters  from  readers  requesting  in- 
formation about  a product  or  how  to 
contact  someone.  We  make  every  ef- 
fort to  answer  these  as  quickly  as 
possible,  usually  within  five  working 
days.  However,  we  sometimes  run 
into  the  problem  of  where  to  send 
the  answer.  This  is  because  there  is 
no  return  address  on  the  letter  itself 
— only  on  the  envelope. 

Therefore,  if  you  write  to  us  and 
need  the  information,  please  include 
your  address  on  the  letter. 

HAPPENING 

Each  month  l always  plan  time  to 
check  with  companies  to  see  what 
they  are  planning  and  to  keep  up  to 
date  with  some  of  the  interesting  in- 
dustry happenings.  This  month  I had 
the  chance  to  talk  to  Jim  Schreier 
who  puts  out  the  Schreier  Index  to 
Published  Microcomputer  Software. 
Jim  has  just  finished  his  latest  edi- 
tion which  has  been  available  since 
the  first  two  weeks  of  August.  He  is 
very  excited  about  this  edition 
which  he  says  is  over  150  pages. 

This  year  he  has  carried  his  index 
one  step  further  and  is  making  it 
available  on  disk.  It  can  be  ordered 
with  any  definition  that  you  want  by 
specifying  the  desired  category.  The 
disk  is  for  the  Southwest  MINIFLEX 
or  FLEX  system,  and  uses  ASCII 
files.  For  those  of  you  who  are  in- 
terested in  either  the  book  or  disk 
version,  contact:  Jim  Schreier,  The 
Schreier  Index  to  Published  Micro- 
computer Software,  4327  East  Grove 
St.,  Phoenix,  A2  85040. 

Another  company  that  I had  the 
chance  to  visit  is  CALCOMP.  This  is 
a company  that  many  of  you  prob- 
ably have  not  heard  of  since  they 
have  been  primarily  in  the  large 
mainframe  and  graphics  business. 
They  do  build  memory  systems  in 
the  form  of  large  disk  and  floppy 
disk  systems,  with  sales  primarily 
directed  to  the  OEM.  Recently  they 
have  developed  an  S-100  bus  compat- 
ible disk  system  and  have  made  some 
inroads  with  quad  density  disk  tech- 
nology. Later  this  year  we  will  be  pub- 
lishing an  indepth  article  on  the 
CALCOMP  disk  systems  and  how  they 
fit  into  the  small  business  market. 

Last  but  definitely  not  least  is  a to- 
tal systems  house  called  DEMARCO- 
SHAT2.  This  company,  located  in 
Manhattan  Beach,  California,  has 
been  primarily  dedicated  to  the  de- 
sign ot  custom  software. 


The  company  was  started  about  four 
years  ago  by  Daryl  I Shatz  and  Frank 
Demarco  primarily  as  a consulting 
business  for  the  DEC  and  Data 
General  minicomputers.  Two  years 
ago  they  became  involved  in  creat- 
ing custom  software  for  microcom- 
puter systems  and  developed  many 
optimized  packages  for  their  clients. 

In  the  past  several  months  they 
have  developed  an  extremely  power- 
ful general  business  software  pack- 
age designed  for  retail  dealers  and 
OEMs  that  are  marketing  small  busi- 
ness systems. 

The  packages  are  written  in  OPUS/ 
THREE,  a stack  oriented  form  of 
BASIC  that  makes  it  possible  to 
avoid  repetitious  programming  tasks. 

The  business  package  has  inven- 
tory control,  sales  entry,  accounts 
receivable,  accounts  payable,  pur- 
chasing, general  ledger  and  a data 
maintenance  program  to  control 
files  and  data,  Termed  GBS  1000, 
the  business  package  is  compatible 
with  all  major  micro  systems. 

Along  with  their  software  develop- 
ments they  are  preparing  to  launch  a 
unique  marketing  approach  to  small 
business  users.  Working  with  a ma- 
jor microcomputer  maker  to  be  an- 
nounced later,  they  have  created  the 
Finished  System  Concept.™  This 
concept  is  exactly  that:  a total  com- 
plete system. 

DEMARCO-SHATZ  will  be  supply- 
ing the  complete  business  system, 
including  mainframe,  disks,  work 
station,  printer,  and  all  necessary 
items  such  as  paper,  ribbons,  forms, 
etc,  as  a one  package  item.  Mainte- 
nance and  initial  setup  will  be  pro- 
vided by  Sorbus  Inc.,  a major  national 
service  organization. 

The  goal  is  to  provide  the  best 
possible  service  and  product 
available  to  the  market  today.  For 
retailers  and  OEMs  that  are  in- 
terested in  learning  more  about  the 
Finished  System  Concept™,  con- 
tact: Daryl  I Shatz,  DEMARCO-SHATZ, 
952  Manhattan  Beach  Boulevard, 
Manhattan  Beach,  CA  90266. 

COMING  SOON 

Many  of  you  have  requested  an  in- 
dex to  hardware  and  software  to  be 
published  in  the  pages  of  INTERFACE 
AGE.  Coming  in  the  October  issue 
we  wilt  present  our  first  annual  index 
to  hardware  for  the  small  business. 
It  will  be  followed  in  November  by  an 
index  of  software,  from  systems 
software  to  applications. 

—carl 
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Is  your  TRASH  FLOW  higher 
than  your  CASH  FLOW? 


If  you're  a businessman,  we  know  how 
difficult  it  is  to  keep  neat  and  efficient  ac- 
counting records.  Let  our  VERSATILE 
systems  do  it  for  you.  You'll  have  a com- 
plete system  built  into  a single  cabinet,  and 
a free  software  library  on  diskette  to  get 
your  computer  working  for  you  the  first 
day.  $3295  Assembled  and  tested. 

WHAT  ELSE  DOES  A COMPLETE 
SYSTEM  NEED? 


Alexander  & Co.,  Inc.  Huron  Electronics 
5518  Florin  Road  415  N.  Stiver 

Sacramento,  CA  95823  Bad  Axe,  Mich.  48413 

(916)  422-9070  (517)  269-9267 

The  Computer  Store 
3801  Kirby  Dr.,  Suite  432 
Houston,  Texas  77098 
(713)  522-7845 


Southeast  Representative: 


Scientific  Sales  Co. 
175  W.  Wieuca,  Suite  210 
Atlanta,  GA  30342 
(404)  252-6808 


DealerApplications  Available. 


COMPUTER  DATA  SYSTEMS 


5460  Fairmont  Drive  •Wilmington,  Delaware  19808  •302-738-0933 


Contact  Our  Distributors  for 
Regional  Sales  and  Service 


SOFTWARE  LIBRARY 
Five  diskettes  are  included  to  give  you 
immediate  operating  and  programming 
capabilities. 

DISK  1 is  a master  diskette  with  BASIC, 
MDOS,  Text  Editor,  Assembler  and 
more! 

DISK  2 has  many  games  including  LUNAR, 
CRAPS,  and  SPLAT.  There's  room  left 
for  you  to  add  your  own. 

DISK  3 contains  a Small  Business  Account- 
ing package  which  includes  Accounts 
Payable  and  Receivable,  Inventory,  a 
General  Ledger,  and  more. 

DISKS  4 & 5 are  blank  so  you  may  add 
your  own  programs. 

Clean  it  up  with 
a VERSATILE  3BT 
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Shugart  invented  the  minifloppy  in  1976. 

Today  there  are  more  than  100,000  of  the  little  drives 
in  use.  That's  because  users  want  the  affordable 
random  access  data  storage  of  the  minifloppy. 

Shugart  packs  years  of  proven  floppy 
drive  technology  into  this  tiny  package.  Up  to  110 
kbytes  of  data  storage,  Fast  random  access  of 
about  one-half  second.  And  high  speed  data  trans- 
fer of  125  kbits  per  second.  Plus  sensible, 
maintenance-free  features  like  write  protect  to 
prevent  accidental  data  loss,  an  activity  light  to 
indicate  when  the  drive  is  selected  by  your 
computer  and  a door  interlock  to  protect  your 
media  from  damage. 

Our  proprietary  read/write  head  provides 
maximum  data  interchange  margins,  and  it  is 


positioned  precisely  on  the  selected  track  by  a 
patented  spiral  cam  actuator.  The  DC  drive  motor 
with  integral  tachometer  assures  accurate  diskette 
rotation  and  low  heat  dissipation.  A die  cast 
aluminum  base  plate  provides  a solid  foundation 
for  the  drive. 

At  Shugart,  technology  leadership  is  more 
than  a slogan,  it's  a commitment.  Get  reliability 
and  value  when  you  invest  your  money  for  floppy 
disk  storage.  Ask  for  the  standard  of  the  industry, 
minifloppy.  If  it  isn't  Shugart,  it  isn't  minifloppy. 


©Shugart  Associates 


435  Oak  mead  Parkway,  Sunnyvale,  California  94086 
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COLUMN 


By  Sandra  Evans 


IMAGINE:  THE  COMPUTER 

Clunk,  clunk,  fizz,  zap.  Transported 
suddenly  from  your  warm,  amber  liv- 
ing room  into  the  streamlined  lights 
of  the  future.  Computer  World.  Terra 
Basic.  Earth  With  Digitals.  You,  ex- 
cited, anticipate  the  schofastic  voy- 
age you  are  taking  into  the  realm  of 
education  — a place  with  unlimited 
computers,  timeless  learning. 

Is  it  pleasant?  Yes,  it  is!  You  find 
yourself  in  an  endlessly  large  room, 
computers  looming  like  library  book 
shelves  when  you  were  a child.  You 
gaze,  then  gawk. 

Amid  the  silver-gray-biue  you  see 
your  favorite  computer,  slightly  sag- 
ging in  its  familiarity  like  the  old 
fireplace  chair  you’ve  come  to  de- 
pend on.  The  recognizable,  the  com- 
fortable, among  bright  new  shiny 
machines!  The  ones  you’ve  always 
dreamed  of  programming.  There’s 
the  Altair;  and  the  TRS-80;  and  the 
Commodore  PET! 

And  there,  in  the  file  cabinet  cor- 
ner, crouched  insignificant,  is  The 
Keeper.  The  computer  librarian  who 
speaks  seven  different  languages, 
including  PILOT,  BASIC  and  FOR- 
TRAN. He  exists  pleasantly  amid 
unevenly  stacked,  slightly  swaying, 
dusty-musty  valuable  disks.  Accor- 
dians  of  programs:  ragged,  yellow 
with  precious  flow  charts. 

A dream?  Who  cares!!  "I  want  the 
program  for  the  circling  Lissajous 
figure!”  you  shout.  (You  know  Beet- 
hoven will  filter  through  the  room 
when  the  silver  figure  sensuously 
floats  across  the  screen.) 

Next  you  demand,  “The  Star  Trek 
Game,  please,  and  the  Pong  Game, 
and  the  Sentry  Game,  and  the,  and 
the,  and  the.  . The  excitement! 
You,  small  and  ecstatic,  weaving 
and  dodging  the  towering,  smiling 
computers.  Look,  Look!  There’s  the 
one  you  plan  to  buy  next!  There’s 
the  one  you  dream  of  owning  10 
years  from  now!  And  look!  There’s 
the  one  you  only  fantasize  about! 
You  could  never  own  It,  but  now, 
now  you  can  play  with  it.  You  go, 
sign  on  and  begin,  pounding  key- 
board, swaying  back  and  forth,  with 
one  hand  poised  and  ready  to  swing 
down  like  a kid  enveloped  In  his 
piano  practice. 

I can  see  you,  yes.  The  camera 
dolleys  back  and  there’s  a pale 
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green  irridescent  glow  filtering 
through  the  room,  and  you  are  hap- 
py, happy,  learning. . .it’s  true. 

But  something  happens.  The 
scene  is  out  of  focus,  the  picture 
blurs,  melts.  It  changes,  drastically, 
and  now  a new  scene  appears,  the 
camera  takes  a different  angle.  The 
room  is  cold,  peg -board,  fade- 
yellow,  and  very,  very  dull.  You  are  in 
a cubicle.  A cubicle.  That  isolated, 
pressurized  claustrophobic  tomb.  A 
place  where  gravity  is  lOg’s,  and  you 
are  buried  underneath  everywhere 
you’d  rather  be.  You  sit.  On  a chair 
that  never  has  cushions.  It's  always 
plastic.  Hard  plastic.  You  stare  at  a 
computer:  steel-bullet  blue:  impos- 
sible to  curl  up  with;  and  everything 
is  cold,  hard  cold.  Your  elbows  hurt, 
seat  aches,  eyes  droop.  You  still 
have  3 hours  left  of  homework 
assignments.  Questions  to  ask  a 
machine  which  pops  letters  hori- 
zontally from  left  to  right,  and  if  you 
input  the  wrong  word,  it  can't  even 
figure  out  what  you  want!  A dream? 
A nightmare!!  You  can't  even  type!! 

And  The  Keeper?  The  Keeper  is  a 
grad  assistant,  skinny,  straight- 
stringy  hair  parted  on  the  side,  who 
speaks  seven  different  languages, 
including  PILOT,  BASIC  and  FOR- 
TRAN. But  he  can  only  follow  direc- 
tions. "Those  are  the  rules.  It’s 
ALWAYS  been  that  way,  THAT'S 
WHY!" 

Education?  The  first  scene  or  the 
second?  Neither,  really.  None  of  us 
can  judge  from  our  past  times  and 
prejudices.  What  then?  A computer 
in  education  is  exciting,  inspiring, 
engrossing.  It  Is  also  . . . “The  Box.” 
Monotonous  metronome  of  block 
letters  drumming  out  a language 
without  adjectives.  But  the  impor- 
tant thing  is  "The  Box”  can  be  used 
in  education  in  the  most  useful  man- 
ner. How?  With  imagination.  Imagi- 
nation! The  most  important  asset  a 
teacher  can  have.  Imagine:  What  can 
the  computer  do?  How  can  it  be 
used?  In  what  kind  of  environment 
should  it  be  placed?  Who  should 
use  it?  Why  should  it  be  used? 

These  are  basic  questions  faced 
by  anyone  using  a new  technique  in 
class.  But  once  a teacher  Is  beyond 
justifying  the  computer,  what  is  to 
be  done  with  it? 


Look  for 
Shugart  drives 
in  personal 
computer  systems 
made  by  these 
companies. 


Altos  Computer  Systems 

2378-8  Walsh  Avenue 
Santa  Clara,  CA  95050 

Apple  Computer 

10260  Bandley  Dr. 

Cupertino,  CA  95014 

Digital  Microsystems  Inc. 

[Formerly  Digital  Systems) 

4448  Piedmont  Ave, 

Oakland,  CA  94611 

Imsai  Mfg,  Corporation 

14860  Wicks  Blvd. 

San  Leandro,  CA  94577 

Industrial  Micro  Systems 

633  West  Katella,  Suite  L 
Orange,  CA  92667 

North  Star  Computer 

2547  9th  Street 
Berkeley,  CA  94710 

Percom  Data 

318  Barnes 
Garland,  TX  75042 

Polymorphic  Systems 

460  Warg  Dr. 

Santa  Barbara,  CA  93111 

Problem  Solver  Systems 

20834  Lassen  Street 
Chatsworth,  CA  91311 

Processor  Applications  Limited 

2801  E,  Valley  View  Avenue 
West  Covina,  CA  91 792 

Realistic  Controls 

404  W,  35th  Street 
Davenport,  1A  52806 

SD  Sales 

3401  W.  Kingsley 
Garland,  TX  75040 

Smoke  Signal  Broadcasting 

6304  Yucca 
Hollywood,  CA  90028 

Tandy  Corporation 

1600  One  Tandy  Center 
Fort  Worth,  IX  76107 

Technico  Inc. 

9130  Red  Branch  Road 
Columbia,  MD  21045 

Texas  Electronic  Instruments 

5636  Etheridge 
Houston,  TX  77087 

Thinker  Toys 

1201  10th  Street 
Berkeley,  CA  94710 

Vista  Computer  Company 

2807  Oregon  Court 
Torrence,  CA  90503 


sA  Shugart  Associates 
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Our  goal  was  to  produce  100% 
reliable  business  programs  " 


Our  programs  are  comprehensive  yet  retain  their 
flexibility.  They  allow  convenient  backup,  are  easy 
to  use  and  have  been  thoroughly  tested  and  field 
proven. 

DOCUMENTATION  We  consider  the  quality  of 
the  documentation  to  be  as  important  as  the 
programs  themselves.  That’s  why  our  manuals 
are  clear,  concise  and  complete. 

SUPPORT  And  when  it  comes  to  support  we’re 
second  to  none.  We  release  periodic  updates, 
answer  your  questions  and  are  available  to  provide 
technical  assistance.  Now  that’s  reliable.” 

Our  growing  Business  Systems  series  currently 
includes:  GENERAL  LEDGER,  ACCOUNTS 
RECEIVABLE,  NAD  (Name  and  Address  File 
system) , QSORT  (full  disk  sort/  merge) , and 
CBASIC  (a  powerful  business  Basic) . For  details, 
contact  our  sales  manager,  Richard  Ellman. 

Structured  Sy/tem/  Croup 

5615  KALES  AVE.  DEPT.  1A6  OAKLAND,  CA  94618  (415)  S47-1S67 

All  systems  are  compatible  with  any  Z-80  or  8080  CP/M,m  system. 


“What  do  we  mean  by  reliable  programs?  Three 
things:  good  program  design,  documentation,  and 
full  support. 

DESIGN  Good  program  design  meets  a wide 
variety  of  customer  needs  without  reprogramming. 


Keith  Parsons,  President 

A/an  Cooper,  VP,  Systems  Development 

CIRCLE  INQUIRY  NO.  52 


Yes,  we  Know  the  computer  can 
drill.  Teach  a math  concept:  send 
student  to  computer.  Computer  pre- 
sents student  with  practice  prob- 
lems. Student  learns  by  repetition: 
repetition,  repetition,  repetition.  Ob- 
vious. It's  already  been  done.  What 
else? 

Games?  Name  the  Person.  Guess 
the  Event.  Figure  the  Word  games. 
Algebra,  anyone?  I dare  you  to  find 
X.  Again,  obvious.  Games  are  fun  and 
entertaining  but  of  such  limited  use. 
Students  should  expect  more  from  a 
computer  than  drills  and  puzzles. 

And  please  don’t  tell  me  you  can 
tie  into  a larger  terminal  and  repro- 
duce poetry,  short  stories , EVEN 
NOVELS!!  There  is  something 
romantic  inside  that  won’t  allow  me 
to  accept  that.  I canTt  fall  asleep, 
glasses  on  my  nose,  computer  on 
my  chest. 

This  is  not  a huggable  thing;  it  has 
sharp  edges.  However,  it  also  has 
the  ability  to  wrap  itself  around  your 
brain  and  hug  your  mind  with  both 
challenge  and  concern.  After  allf 
what  else  can  be  programmed  to 
help  you  solve  the  most  earth  shak- 
ing problems,  then  reply  with, 
"Sorry,  try  again/'  when  you  input 
the  wrong  answer? 

With  the  unlimited  capabilities  of 
the  computer  soon  to  be  facing  all  of 


us,  how  do  we  Keep  it  from  being 
so  mundane?  We  are  the  answer.  We 
who  picture  the  computer  as  any- 
thing from  the  ultimate  toy  to  the 
ultimate  drudgery,  it  is  us.  And  our 
imagination.  Dream  for  a moment. 
Run  wild.  Imagine  a computer  which 
could  help  you  create  poetry  by  of- 
fering synonyms  for  every  word  in 
your  inexperienced  phrases.  Im- 
agine a computer  which  could  help 
you  create  a planet  in  Its  totality: 
one  which  meets  your  every  specifi- 
cations, then  gives  you  the  conse- 
quences of  every  scientific  fact  you 
have  programmed.  What  you  could 
learn!  What  about  a computer  who 
spoke  to  you  as  Thomas  Jefferson? 
Or  what  about  a bi-ling  ual  com- 
puter? And  here  it  is.  Imagine  being 
able  to  program  "the  other11  team’s 
football  plays,  then  analyzing  them 
for  patterns,  weaknesses,  probabili- 
ties. Amazingl  Amazing,  but  true. 

It  can  happen;  it’s  going  to  hap- 
pen. If  you’re  dreading  it,  you  only 
have  a few  good  years  left.  If  you're 
anticipating  it,  rejoice , And  prepare. 
The  computer  can  lock  us  into  gray- 
fog  monotony,  and  it  can  open  us  up 
to  creative  invention.  It  only  de- 
pends on  how  we  plan  to  accept  it. 

Whatever  we  decide,  however,  we 
need  to  plan  now.  Few  in  the  educa- 
tion field  are  totally  aware  of  the 


"impending  revolution,"  and  few 
understand  the  computer’s  uses. 
Now  it  is  simply  a small  machine, 
available  to  correct  the  score  sheets 
from  our  latest  exams.  But  it  will 
soon  impose  itself  upon  us  as  if  to 
say,  "Here  I am.  What  are  you  going 
to  do  with  me?"  Will  you  use  it?  Can 
you?  You  can.  Just  imagine!  □ 


CALL  FOR  ARTICLES 

We  are  always  looking  for  well 
written  articles  on  any  aspect  of 
microcomputing-  Specifically,  how- 
ever, we  are  interested  In  stories 
dealing  with  micros  in  telecommuni- 
cations, music,  small  business,  edu- 
cation and  robotics. 

All  articles  must  be  typewritten 
and  double  spaced  on  8Vz  by  11 
paper  and  written  in  the  third  per- 
son. Please  no  “conversation"  or 
"neighborhood”  stories.  Page  32a of 
the  March  1970  Issue  is  the  style 
guide  for  submitting  articles  and  is 
beneficial  to  writers  and  editors  if  it 
is  followed. 

Accompanying  photos  should  be 
well  focused  and  must  show  good 
composition,  contrast  and  balance. 
Program  listings  must  be  printed 
with  a new  ribbon  or  they  cannot  be 
reproduced. 

Send  your  articles  or  ideas  to:  Carl 
Warren,  Senior  Editor,  INTERFACE 
AGE  Magazine,  P.O.  Sox  1234,  Cerri- 
tos, CA  90701.  Please  do  not  send 
articles  with  a copyright  as  we  will 
not  accept  them,  □ 


. . . sells  TEXAS  INSTRUMENT'S  Terminals 

and  Printers  and  LEAR  S1EGLER  CRT's  by  the 
thousands! 


NOW  ONE  OF  THE  NATION'S 
LARGEST  DISTRIBUTORS  WILL  SELL 
DIRECT  TO  YOU  AT  DISTRIBUTOR  PRICES. 
ANY  QUANTITY! 

GUARANTEED  DELIVERY  WITHIN  90  DAYS! 
FACTORY  WARRANTY  AND  MAINTENANCE! 


CALL  TOLL  FREE  600-325-8252 


1000  LAKE  SAINT  LOUIS  B LV  D, 
LAKE  SAINT  LOUIS.  MO.  63367 


SEPTEMBER  1978 
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DYNABYTE  COMPUTERS  IMPLEMENT  NEW 
DISK  DRIVE  CONTROLLER  TECHNOLOGY 


A new  line  of  microcomputer  systems  from  Dynabyte 
introduces  a disk  drive  controller  that  increases  the 
choice  of  disk  storage  configurations. 

Top  of  the  line  is  the  DB8/2  Computer  System,  which 
offers  up  to  1.2  megabytes  of  mass  storage  on  two 
5-inch  drives.  It  uses  77-track  Micropolis  disk  drives  and 
with  Dynabyte’s  new  controller  offers  double  or  quad 
density  in  single  or  double  sided  configurations  — up  to 
eight  times  the  capacity 
of  single-sided,  single- 
density  5-inch  drives. 

To  implement  the 
drives,  Dynabyte  de- 
veloped its  Dual  Dens- 
ity Floppy  Disk  Con- 
troller. It  is  the  first 
disk  controller  capable  of 
handling  a variety  of  5-inch 
8-inch  drives  in  dual  density 
on  either  one  or  two  sides.  To 
permit  expansion  of  the  system  as 
the  user’s  needs  increase,  the  con- 
troller is  capable  of  handling  up  to  16  drives. 

The  product  line's  self  contained  disk  storage  capacity, 
flexibility  and  expandability  was  developed  by  Dynabyte 
for  business,  professional  and  scientific  applications. 

Dynabyte’s  exclusive  Dynamic  Data  Compensation 
yields  a double  density  error  rate  comparable  to  single 
density  rates.  Dynabyte  is  using  the  module  exclusively 
in  its  computer  systems. 

The  DB8/2  includes  a 4MHz  Z-80  microprocessor  mod- 
ule on  8-layer  PC  board  that  also  includes  two  RS232 
serial  I/O  ports,  one  parallel  I/O  port,  an  EPROM  pro- 


grammer, two  TMS2716  PROM  sockets,  vectored  inter- 
rupts and  a real  time  clock. 

The  unit  has  32K  of  RAM  and  the  Disk  Controller  in  a 
12-slot  motherboard  fully  populated  with  mil-spec  con- 
nectors. It  uses  a regulated  power  supply  designed  to 
comply  with  U,L.  approved  standards. 

The  DB8/2  enclosure  incorporates  the  same  design  and 
construction  techniques  used  in  the  most  popular  elec- 
tric office  machines  — aluminum  castings, 
deckled  finish  and  subdued  colors 
appropriate  in  an  office 
environment. 
CP/M  Disk  Operating 
System*  was  chosen 
for  the  Dynabyte  sys- 
tems because  of  its 
wide  acceptance  and 
available  software.  Ini- 
tial language  and  soft- 
ware packages  from 
Dynabyte  include  BASIC, 
FORTRAN,  COBOL,  word  process- 
ing, general  ledger  and  accounts  receivable,  with  more 
package  software  to  come. 

Dynabyte  is  also  introducing  the  DB8/1,  a Z-80  com- 
puter with  no  mass  storage,  and  the  DBS/4  Floppy  Disk 
System  with  two  8-inch  disk  drives  with  up  to  two  mega- 
bytes of  storage. 

A product  brochure  is  available  from  a Dynabyte 
dealer  or  Dynabyte  Inc.,  1005  Elwell  Court,  Palo  Alto, 
California  94303,  (415)  965-1010. 

‘CP/M  is  a trademark  of  Digital  Research, 


$95  Stand  Alone  Video  Terminal  l 
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SCT-10Q  FEATURES; 

• 64  X 16  line  format  with  128  display  able  characters 
• Serial  ASCII  or  BAUDOT  with  multiple  Baud  rates 
• $187  Assembled  or  $157  Kit  (Partial  Kit  $95) 

• Full  cursor  control  with  scrolling  and  paging 
• On  board  power  supply 

• Many  additional  features 

Call  or  write  today,  M C/VISA  accepted 

XITEX  CORP.  P.O.  Box  #20887 
Dallas,  Texas,  75220  • Phone  (214)  386-3859 
Overseas  orders  and  dealer  inquiries  welcome 
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We  Start  With  A Price 
That’s  Hard  To  Beat. 


But  We  Don’t  Stop  There. 

Central  Data  Corporation  has  combined  the  benefits 
of  new  technology  and  high-volume  company  sales 
to  bring  you  a RAM  board  with  more  features  and 
product  options  for  less  money. 

Lower  Prices 

More  Memory  Capability 

To  begin  with,  we’ve  reduced  the  price  of  our  16K 
RAM  board  by  $40  to  $249.  At  $425 — a price 
reduction  of  $50— our  32K  board  costs  less,  too. 
Plus,  we  now  offer  a full  48K  memory  board  for 
$599.  These  boards  are  expandable  to  64K  at  a 
price  of  $ 1 85  per  1 6K  package.  Or  you  can  start 
right  out  with  a full  64K  board  for  $775. 

Improved  Board  Design 

We've  also  added  improvements  to  the  board  design 
at  no  extra  cost  to  you. 

• Deselectable  in  2K  increments.  Our  deselect 
feature  enables  you  to  switch  off  any  2K  to  avoid 
overlap  with  your  existing  memory. 

• Fully  socketed  memory.  This  feature  enables 
you  to  expand  the  memory  board  yourself. 

• Plug  selectable  addressing.  How  you  can 
re-address  without  soldering 


Other  Standard  Features 

♦Power-saving  dynamic  board  with  on-board 
invisible  refresh 

♦One-year  guarantee  on  parts  and  labor 
•$-100  and  Z-80  compatible 


Specifications 

Storage  Capacity 
Addressing 
Max.  Input  Load 
Output  Buffering 
Access  Time 
Cycle  Time 
Wait  States  Generated 
Maximum  DMA  Rate 


16K,  32K,  48K,  or64K 
16K  boundaries 
One  LS  TTL  load 
On  all  data  lines 
450ns 

480ns  CIRCLE  INQUIRY  NO.  6 

Hone 
1 Mhz 


Power  Consumption 

+ 16  150ma 

+ 6 300ma 

- 16  20ma 

Other  Products  From  Central  Data 


Central  Data  also  offers,  fully-assembled  and  in  kits, 
a range  of  other  computer  products  including 
(pictured  above)  our  2650  microprocessor,  software 
packages,  TV/Monitor,  ASCII  keyboard,  and  (not 
pictured)  floppy  disk  system,  to  name  just  a few. 

For  More  Information 
To  Place  an  Order 

We  welcome  any  questions  you  have  about  our  RA M 
boards  or  other  products.  To  place  an  order,  or  for 
more  information  contact: 

Central  Data 
Corporation 

P.O,  Box  2484,  Station  A 
Champaign,  IL  61820 
Ph.(217)359-8010 

Place  orders  prepaid  or  COD.  Delivery  is  stock  to  30 
days  with  shipping  and  handling  prepaid  In  Con- 
tinental United  States.  Please  include  phone  as  well 
as  name  and  address. 


16K  RAM 

STATIC  KIT  $350 


10  SLOT  TABLE  TOP 
MICROCOMPUTERS 
TT-8080  KIT  $440 

SYSTEM  W/16K  & I/O 
TT-8080-S  KIT  $1050 

10-SLOT  MAIN  FRAME 
TT-10  KIT  $325 


CARD  CAGE  & 
MOTHER  BOARD 
ECT-100  KIT  $100 
CCMB-10  KIT  $75 
WITH  CONNECTORS 
& GUIDES 

ECT-100-F  KIT  $200 
CCMB-10-F  KIT  $125 


DEALER  INQUIRIES  INVITED 


CPU’S,  MEMORY 
MOTHER  BOARDS 
PROTOTYPING  BOARDS 
EXTENDER  CARDS 
POWER  SUPPLIES 
SHIPPING  EXTRA 


ELECTRONIC  CONTROL  TECHNOLOGY 


FACTORY  ADDRESS  MAILING  ADDRESS 


763  Ramsey  Avenue  P.O.  Box  6 

Hillside,  NJ  07205  Union,  NJ  07083 


(201)  686-8080 


CALIFORNIA 
BUSINESS  AND 
INDUSTRY  SHOW 

Thirty-five  Top  Mini  and  Microcomputer  manufac- 
turers and  dealers  will  be  exhibiting  in  the  diversi- 
fied California  Business  and  Industry  Show,  Sep- 
tember 19,  20,  21, 1978  at  the  Anaheim  Convention 
Center  (across  from  Disneyland).  Show  hours  are 
Tuesday  and  Wednesday,  September  19-20  from 
1 1 a.m.  to  8 p.m.,  and  Thursday,  September  21  from 
1 1 a.m.  to  6 p.m.  Your  business  card  admits  you  free. 

Following  is  a list  of  the  computer  oriented 
exhibitors: 

Accounting  Datamation  Computer  Power  and  Light 

Adventures  In  Computing  Computer  Systems  Unlimited 

American  Microcomputer  CPT  California,  Inc. 

Corporation  Expansion  Techniques 

Anaheim  Business  Machines  Systems  Trust 
Applied  Data  Communications  Findex 

Billings  Computer  Corporation  Loumar  Management  Systems 
Burroughs  Corporation  Management  Sciences  America 

Business  Automation  Microcomputers 

Byte  Shop  Dan  Nay  Associates 

California  Micro  Products  Newport  Data  Systems 

Command  Computer  Service  Omni  Computer  Corporation 
Commercial  Micro-Systems  Philips  Business  Systems,  Inc. 
Compath  Royal  Business  Machines 

Computall  Corporation  Sperry  Univac 

Compucorp  Terminal  Brokers 

Computer  Interface  Technology  III  Phase  Computer  Service 
Computerland  Vector  Graphic 
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NOW  A SOLUTION 
TO  YOUR  I/O  HEADACHE  # 33 

The  OE  1 □□□  Terminal  is  a low  cost 
stand  alone  video  terminal  that 
operates  quietly  and  maintenance 
free.  It  will  allow  you  to  display  on  a 
monitor  or  modified  T.V.  1 B lines  of  64 
characters.  The  characters  can  be  any 
of  the  9 B ASCII  alpha  numerics,  and  any 
of  the  32  special  characters.  In 
addition  to  upper-lower  case  capability 
it  has  a scroll  up  feature  and  full  X-Y 
cursor  control.  All  that  is  required 
from  your  m icrocom  puter  is  300 
baud,  RS  232  or  20  mA  current  loop, 
serial  data.  And  if  that  is  not  enough 
the  price  is  only  $275.00  in  kit  or 
$350.00  assembled,  plus  $3.00 
shipping  and  handling.  To  order  phone 
or  write. 

OTTO  ELECTRONICS 

P.O.  Box  3066 
Princeton,  N.J.  08540 
609/448-91  B5 
Dealer  Inquiries  Invited 

CIRCLE  INQUIRY  NO.  38 

MC,  BAC,  COD  accepted  N.J.  residents  add  5°/o  sales  tax.  09 


MicroPro 

International 


Corporation 


an  affiliate  of  Prodata  International  Corporation  established  1968 

professional  quality  you  can  count  on! 

proudly  announces 


SUPER-SORT® 

The  ultimate  in  high  performance 
sort/merge 

Specifications 

□ High  Performance  Tournament/Heapsort  Algorithm 

□ Multiple  Input  Files  Read  in  Parallel  for  True  Merge 
Operation, 

□ Dynamically  Invokable  User  Exit  Routines 

□ Record  Selection  via  SELECT/EXCLUDE  Statements 

□ Handles  Fixed  and  Variable  Length  Records 

□ Handles  Fixed  and  Variable  Length  Fields 

□ Handles  up  to  16  Sort  Keys  with  Intermixed  Sequence 
Indicators  and  Data  Types 

□ Handles  Alternate  Collating  Sequences 

□ Compatible  with  CP/M*  and  any  Derivative  Including 
ADOS,  IMDGS,  CDOS,  etc. 

□ 8080/808  5/Z-80  Compatible 

□ Specialized  Optimizations  for  Floppy  Disk  Environment 

□ Keyword  Command  Input  For  Easy  Operator  Entry 

□ Benchmarked  at  Over  560  Records  per  Minute! 

□ Invokable  as  a Subroutine  from  FORTRAN,  COBOL 
and  Assembler 

□ Furnished  in  Relocatable  and  Executable  Form  for 
Easy  Load-Address  Definition 

□ Optional  TAGSORT  Operation 

□ Data  Types  Include  ASCII,  EBCDIC,  Binary,  BCD 
(COBOL  packed  Decimal),  etc. 

□ Supports  CP/M-compatibJe  Diskette  Files  under 
BASIC,  FORTRAN,  COBOL  and  Assembler. 

Price  $250**  includes  manual  and  single  density 
diskette.  Manual  only  $9.00  refundable  with  purchase 


WORD-MASTER® 

The  last  word  in  text  editing 

Specifications 

□ Compatible  with  any  "dumb7'  CRT  possessing  ad- 
dressable cursor  and  backspace  (includes  Hazeltine  - 
all  models,  SOROC,  Lear  Siegler,  IMSA1-VIOC,  ADDS 
Regent,  etc.) 

□ Bi-directional  word  tab,  line  tab,  screen  tab 

□ Bi-directional  word  delete,  line  delete  and  character 
delete 

□ Quad-directional  cursor  movements 

□ Mid-line  insert  and  delete 

□ Automatic  RAM/Diskette  buffering  with  no  user 
intervention 

□ Nested  command  looping  with  conditional  execution 

□ Global  String  search.  Global  String  Replace 

□ Queue  Buffer  for  text  movement,  global  replication, 
and  string  command  storage 

□ Multiple  input  file  merging  with  user-controlled 
insertions 

□ Multiple  output  file  control  by  section  under  user 
control 

Price  $150  includes  manual  and  single  density  diskette. 

Manual  only  $9.00  refundable  with  purchase. 


r CP/M  is  a trademark  of  Digital  Research 
■“  Prices  and  Specifications  subject  to  change  without  notice 
©1970,  MicroPro  International  Corporation.  All  rights  reserved. 


Dealer  Inquiries  Invited:  Call  (Northern  California)  (707)  544-2865,  (415)  398-7062,  (209)  445-0511,  (408)  279-8980,  (916)  485- 
7619  (Southern  California)  (213)  224-1619,  (714)  634-2908.  Outside  California  Call  Collect  (707)  544-2865.  Principal  offices 
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Dear  Editor: 

Our  involvement  with  the  S-100 
standardization  committee  began 
early  this  year.  Two  members  of  the 
IEEE  task  committee  on  Micropro- 
cessor Standards  headed  by  Bob 
Stewart  had  begun  the  enormous  task 
of  characterizing  and  generalizing  the 
defacto  bus  behavior  of  more  than 
300  boards  all  claiming  to  be  S-100 
compatible.  At  this  time  no  manufac- 
turer of  S-100  boards  had  published 
or  included  in  their  documentation 
packets  timing  descriptions  of 
"their”  S-100  bus,  and  yet  these  two 
individuals,  George  Morrow  of  Think- 
er Toys  and  Howard  Fullmer  of  Para- 
sitic Engineering,  had  somehow  ar- 
rived at  an  extremely  perceptive  gen- 
eralization of  the  basic  8080  timing, 
from  which  the  S-100  was  originally 
derived,  and  a redefinition  of  the  100 
bus  lines  that  eliminated  numerous 
redundancies  and  conflicts. 

Gertrude  Stein  once  wrote  that  "a 
leader  is  someone  who  leads  you 
where  you  don’t  want  to  go,”  and  that 
is  exactly  what  happened  to  me.  When 
I received  their  first  specifications,  1 
tacked  their  basic  Bus  Cycle  Timing 
to  my  wall  and  drew  timing  charts  for 
all  the  relevant  processors  to  the 
same  scale,  tacking  them  under- 
neath. My  objective  was  to  achieve 
processor  independence  in  the  basic 


bus  cycle.  This  was  more  easily  ac- 
complished than  I had  first  imagined, 
and  with  relatively  minor  changes  to 
the  proposed  cycle,  I had  proved  to 
my  satisfaction  that  almost  any  pro- 
cessor could  be  interfaced  to  the 
S-100  bus,  and  meet  the  basic  speci- 
fications. But  that  is  only  half  of  true 
processor  independence: True  inde- 
pendence means  that  any  processor 
may  be  interfaced  to  the  bus  without 
penalty,  and  it  was  only  much  later, 
in  a hotel  room  the  evening  before 
the  symposium  at  the  Second  West 
Coast  Computer  Faire  where  both  the 
Morrow/Fullmer  paper  and  our  first 
draft  were  to  be  presented,  that  we 
arrived  at  the  idea  of  a Status  Strobe, 
achieving  our  goal. 

The  first  draft  of  this  paper  was 
written  as  the  result  of  a series  of 
meetings  with  the  design  staff  at 
Ithaca  Audio,  and  numerous  brain- 
storming sessions  with  its  presi- 
dent, Steve  Edelman.  Our  intention 
was  two-fold:  First,  we  wished  to 
present  the  logic  by  which  each 
specification  was  being  made,  both 
in  terms  of  context  and  in  terms  of 
the  specific  tradeoffs  involved,  and 
second,  to  present  a unified  set  of 
extensions  to  the  basic  specifica- 
tion that  would  hopefully  span  the 
bus  requirements  of  future  systems 
architectures.  To  this  end  we  devel- 


oped a modified  interrupt  protocol 
in  conjunction  with  a multi-leveled 
DMA  scheme,  a protocol  by  which 
16  bit  parallel  bus  transfers  are 
possible  on  the  S-100,  and  by  which 
both  currently  existing  8 bit  masters 
and  slaves,  and  16  bit  masters  and 
slaves  of  new  design  may  co-exist  in 
the  same  bus,  all  masters  having  ac- 
cess to  all  slaves. 

This  second  draft  incorporates 
many  changes  that  resulted  from  a 
series  of  very  productive  meetings 
with  George  and  Howard  and  the 
rest  of  the  IEEE  committee  during 
and  after  the  West  Coast  Faire.  At 
our  meetings  during  NCC  in  June, 
two  new  proposals  were  brought 
under  consideration:  First,  the  wait 
acknowledge  line,  PWAIT,  had  been 
proposed  for  elimination.  As  speci- 
fied by  INTEL  for  the  8080  this  line 
indicates  that  the  processor  has  ac- 
cepted a wait  state,  but  the  timing  of 
this  signal  is  so  loose  that  the  worst 
case  appearance  of  PWAIT  = TRUE 
may  not  occur  until  after  the  pro- 
cessor has  finished  its  wait  cycle 
and  is  compieting  its  operation.  This 
exceedingly  loose  specification 
renders  this  signal  virtually  useless 
for  system  design.  Second,  a gen- 
eral ERROR  line  had  been  proposed 
for  inclusion.  This  line  may  indicate 
a parity  error  during  a memory  read, 
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TUST  THOUGHT  l‘D  LET 
YOU  KNOW  THAT  I'M 
PROM  THE  COMPUTER 
SHOW.  THE  TERMINAL 
WE  WANT  IS  THE  IQ  12 
FROM  SOROC  (SEE 
SNAPSHOT).  THIS  UNIT  IS 
NOT  ONLY  SMART  LOOKING.  BUT  HAS 
ALL  THE  FEATURES  WE  NEEP  IN  THE  BASIC  PRICE. 
FOR  EXAMPLE.'  THE  IQ  120  INCLUDES  NUMERIC 
KEYPADS  AND  PROTECT  FIELDS  AS  STANDARD. 

I LOOKED  AT  THE  OTHER  TERMINALS  AS  YOU 
SUGGESTED.  BUT  FOUND  THEM  TO  BE  EITHER* PAPER 
TIGERS".  OR  TOO  "dumb"  FOR  OUR  CONSIDERATION. 

ANYWAY,  YOU  ASKED  ME  TO  DECIDE  AND  AT 
#^5  * FOR  THE  IQ  120,  IT  WAS  THE  EASIEST 
ASSIGNMENT  I'VE  HAD. 


P.S.  Ss«l5/s-*«l  *800  / 50-^4  T50 


S-100  BUS  COMPATIBLE,  The  EMM  1104  single  card  plug ‘in  memory  has 
been  field  tested  and  proven  in  a variety  of  systems  including  the  Poly  88, 
IMSAL  MITS,  COMRAL-80,  TLD  and  CREMENCG,  16K  BYTES  ON  A CARD. 
Convenient  plug-in  card,  fully  burned-in,  tested  and  guaranteed  by  one  of 
the  industry's  largest  memory  suppliers,  NMOS  STATIC  RAM.  The  4K 
static  RAMs  have  been  proven  in  applications  ranging  from  single  chip 
memories  to  IBM  370  add-on  systems.  They  are  fast, 
reliable,  and  no  refresh  cycle  is  required. 

See  your  dealer,  or  contact  us  for  complete  information, 

S-100  Bus  Compatible  Memory 
16K  bytes  on  a card 


^^'44 


NMOS  static  RAM 


Commercial  Memory  Products,  a Division  of  Electronic  Memories  St  Magnetics  Corp. 
12621  Chadron  Avenue  * Hawthorne,  California  90250  * Telephone  (213)  644-98B1 
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Only  UVP  offers  a complete  family  of  high  quality  UV  Erasing 
Systems  to  meet  your  needs.  And  for  a lot  less  than  you'd 
imagine.  All  offer  simple  operation  and  reliable  performance  for 
fast,  complete  erasure  of  4 to  600  chips  in  20  minutes  or  less! 

Small  wonder  they've  become  the  recommended  UV  source  by 
Eprom  manufacturers  and  users. 

Quality -built  and  backed  by  46  years  of  UV  experience  and 
technology. 

Available  only  through  your  authorized  UVP  Eprom  Erasing 
Systems  Dealer. 

ULTRA-VIOLET  PRODUCTS,  INCH  p* 

5100  Walnut  Grove  Avenge,  San  Gabriel.  CA  91778  U S A VVj 


Fast,  Reliable  EPROM 


write  to  protected  memory,  read  or 
write  to  non-existent  memory,  etc. 

The  S-100  bus  has  come  a long 
way  in  the  last  6 months,  and  we 
seek  publication  now  to  offer  our 
work  as  a sounding  board  to  gener- 
ate new  proposals  and  expose  our 
blind  spots.  We  encourage  your 
readers  to  criticize  our  work  in  detail 
and  send  written  descriptions  of 
problems  and  extensions  to  us. 
Much  work  remains  to  be  done 
before  these  proposals  become  a 
standard:  1 am  currently  working  on 
a paper  that  will  show  how  a true 
multi-processing  system  may  be  im- 
plemented under  the  guidelines  of 
the  standard,  a comprehensive  de- 
scription of  the  DC  electrical  charac- 
teristics of  the  bus  needs  to  be  writ- 
ten, and  the  extremely  delicate  poli- 
tical/engineering problem  of  where 
to  assign  new  lines  will  require 
much  vision  and  patience. 

Kells  Elmquist 
Ithaca  Audio 
P,0,  Box  91 
Ithaca,  NY  14850 

WIORE  ON  THE  H9 

Dear  Editor: 

I enjoyed  the  article  in  the  June 
1978  issue  concerning  the  24-fine 
display  for  the  Heath  H9  terminal, 
and  am  seriously  considering  add- 
ing it  to  my  terminal.  However, 
before  undertaking  the  surgery  re- 
quired on  the  boards,  I tried  to  ex- 
amine the  logic  used  by  the  author, 
and  it  all  seems  to  be  in  order.  One 
point  which  did  disturb  me  was  the 
author's  statement  that  22  inter- 
connection wires  were  required.  1 
could  only  count  21  in  the  diagram, 
including  the  *5  volt  and  ground  con- 
nections. 

The  question  now  seems  to  be, 
did  the  author  mis-count,  or  was 
something  left  out  of  the  circuit 
diagram  as  published?  I will  be 
waiting  for  an  answer  to  this  ques- 
tion before  I attempt  the  modifica- 
tion on  my  H9.  I shall  watch  future 
issues  for  any  circuit  corrections,  or 
a reply  from  your  magazine. 

William  C.  Richter 

There  are  only  21.  We  set  22. 

ANOTHER  ONE 

Dear  Editor: 

I found  the  article,  “A  24-Une 
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Display  for  the  Heath  H9”,  to  be 
most  useful  since  I,  too,  found  the 
limited  twelve  line  display  to  be 
frustrating.  However,  frustration 
also  results  in  trying  to  implement 
Mr.  Sama’s  conversion  until  one 
realizes  that  there  is  a small  error  in 
the  instructions  describing  how  to 
modify  the  character  generator 
board.  The  instruction  "Jump 
U221-2  to  U219-1 1”  should  read 
"Jump  U221-10  to  1)219-11". 

The  world  of  computers  is  new  to 
me  and  I find  your  magazine  a tre- 
mendous help  in  becoming  ac- 
quainted with  the  many  intricate 
details  of  this  fascinating  field. 

John  M.  Higdon 

Thanks,  John.  You  helped  us  out 
quite  a bit. 

AND  STILL  MORE 

Dear  Editor: 

The  additional  capability  provided 
by  your  article  "A  24-Line  Display  for 
the  Heath  H9”  (June  1978)  was 
greatly  appreciated.  Installing  the 
modification  took  much  longer  than 
I had  anticipated.  One  reason  was 
due  to  an  error  in  the  article.  The 
necessary  correction  information 
was  obtained  from  INTERFACE 
AGE.  I decided  after  a week  of 
troubleshooting  and  not  being  able 
to  locate  the  problem  that  I’d  better 
check  to  see  if  any  misprints  had  oc- 
curred in  the  article,  indeed  there 
had!  (U221-2  to  U219-11  should  have 
read  U221-10  to  U219-11)  I was  some- 
what relieved  to  hear  that  there  was 
an  error  because  it  is  no  picnic  try- 
ing to  troubleshoot  the  H9.  I made 
the  correction,  very  optimistic  that  I 
had  the  correct  fix.  Weil,  I installed 
the  fix  but  things  still  weren’t  quite 
right.  This  leads  to  my  next  problem. 

In  Step  1 of  the  article  Mr,  Sama 
says  to  "Cut  S202-3  to  U213-7".  This 
step  may  cause  some  confusion  (at 
least  it  did  for  me!).  Pin  3 of  the  PC 
board  connector  S202  goes  to  U216 
and  U212  before  reaching  U213.  Be- 
cause of  this,  t made  the  cut  at  U213. 
This  isolates  U213  from  U216  and 
U212.  The  result  is  that  the  display 
is  only  12  lines  long  in  addition  to 
being  centered  in  the  middle  of  the 
screen.  This  is  due  to  the  fact  that 
the  last  12  lines  of  video  are  being 
blanked  and  the  vertical  sync  pulse 
is  occurring  twice  as  often  as  it 
should. 


I believe  that  this  problem  could 
have  been  avoided  had  the  step  read 
“Isolate  S202-3  from  the  RAM  and 
COUNTER  circuit  board  only".  The 
cut  can  then  be  made  at  the  connec- 
tor and  the  jumper  in  the  following 
step  could  be  made  directly  from  the 
PC  board  connector  (S202-3)  to 
U213-6. 

I was  able  to  realize  the  error  I had 
made,  only  after  having  analyzed  the 
logic  circuits  for  several  hours.  I’m  a 
EE,  but  not  a logic  designer  so  it 
took  me  awhile  to  understand  what 
was  occurring.  I believe  that  Mr. 
Sama’s  intent  was  that  anyone  who 
had  built  the  terminal  should  be  able 
to  install  this  modification,  without 
having  to  analyze  the  circuit  dia- 
grams first. 

I guess  this  is  one  of  the  reasons 
Heathkit  is  where  they  are  today  — 
their  kit  instructions  are  very  ex- 
plicit and  seldom  allow  for  misinter- 
pretation, Mr.  Sama  was  right,  the 
additional  capability  was  well  worth 
my  time  and  effort. 

One  other  item,  if  you  don’t  pur- 
chase the  2114  RAM  chips  from 
Heathkit  you  can  cut  the  cost  of  this 
modification  by  almost  50%!!. 

G.J.  Schneider 

We  can't  thank  you  enough.  This 
‘mod’  has  had  us  really  going,  but 
many  readers  have  advised  us  that 
once  they  found  the  errors,  it  works 
great. 

Dear  Editor: 

With  regard  to  Richard  Arnold’s 
articles  on  the  Heath  H8  — very  well 
written  and  comprehensive,  with  on- 
ly one  (minor)  error  that  caught  my 
eye.  The  TED-8  text  editor  will  oper- 
ate in  both  upper  and  lower  case 
simultaneously,  if  you  happen  to 
have  a terminal  with  both. 

I eschewed  the  H9  video  terminal 
because  of  its  limitations  (which  are 
quite  needless),  and  bought  a Lear- 
Siegler  ADM3A  with  the  lower  case 
option.  Therefore,  I can  perform 
word  processing,  to  the  limit  of  the 
text  editor,  in  both  upper  and  lower 
case. 

If  other  readers  are  tempted  to  do 
the  same,  1 recommend  buying  the 
Lear  preassembled  (the  kit  is  a hor- 
ror), and  adding  a couple  of  pounds 
of  solder  to  the  underside  of  the 
board. 
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Introducing  G/2  Standard 
Basic  for  the  SWTPC  com- 
puter series.  It’ll  load  faster 
and  do  more  than  you  ever 
thought  possible. 

Developed  by  Micro- 
soft^ the  industry  leader 
in  microprocessor  languages, 
and  proved  for  more  than  3 
years  in  MITS  applications, 
G/2  Standard  Basic  is  now 
available  for  the  first  time 
for  use  with  Southwest  Tech- 
nical Products  Corporations 
6800  hardware. 

Four  to  eight  times  faster 
than  the  basic  you  re  now 
using,  this  interpreter  offers 
string  arrays,  extensive  string 
functions,  Peek,  Poke,  Wait 
and  Continue,  direct  execu- 
tion of  statements  in  the 
calculator  mode,  10  nested 
machine  language  sub- 
routines, multidimensional 
arrays  and  much  more.  And 
it  uses  only  7K  of  memory. 

Available  now  on  cassette 
tape  with  full  documentatioa 
At  your  dealer,  or  write  for 
information. 

THE  REASON 
YOU  BOUGHT 
YOURCOMPUTER. 

CRT  Corporation 
Consumer  Computer  Group 
1286  N.  Lawrence  Station  Road 
Sunnyvale,  California  94086 
(408)  7342910 


I am  interested  in  the  development 
of  better  word  processing  programs, 
either  in  BASIC  or  in  8080  assembly 
language,  to  be  used  by  the  H8.  If 
other  readers  are  similarly  inclined, 
or  if  anyone  knows  of  good  pro- 
grams which  are  already  available, 
please  write  to  me. 

Donald  M.  Chaffee 
Meadow  Lane 
Wellesley,  MA  02181 

SHORT  FORM  PROBLEM  EXPLAINED 

Dear  Editor: 

I have  received  many  letters  con- 
cerning problems  with  the  modifica- 
tion described  in  my  article,  “A  24 
Line  Display  for  the  Heath  H9”,  ap- 
pearing in  the  June  1978  issue.  Due 
to  the  tremendous  variety  of  symp- 
toms that  can  result  from  any  one  er- 
ror in  wiring  in  the  new  circuitry,  it 
would  not  be  practical  for  me  to  try 
to  answer  all  letters  with  a possible 
solution  to  specific  problems,  con- 
sidering the  time  that  would  be  in- 
volved. Instead  I shall  make  the  fol- 
lowing comments  and  offers  to 
those  who  are  having  difficulty  with 
the  conversion: 

1.  First,  I must  apologize  for  an 
omission  on  my  part.  The  follow- 
ing modification  to  the  “RAM  and 
Counter”  board  of  the  H9  must  be 
included: 

a.  Cut  528-8  to  U515-10 
Jump  U528-8  to  U526-4 
Jump  U526-6  to  U515-10 
Jump  U526-5  to  U521-2 

b.  Cut  U528-11  to  U530-13 
Jump  U521-2  to  U527-8 
Jump  U527-10  to  U530-13 
Jump  U527-9  to  U519-13 

Omission  of  these  changes,  how- 
ever, would  only  affect  the  short 
form  mode. 

2.  Aside  from  the  above  omission 
and  the  matter  of  the  misprint 
correction  described  in  a previ- 
ous letter  to  INTERFACE  AGE 
(“Jump  U221-2  to  U219-1 1”  should 
be  “Jump  U218-2  to  U219-11”)  the 
24  line  display  has  been  success- 
fully implemented  by  others  di- 
rectly from  the  article.  I,  of  course, 
am  using  the  fully  functioning 
prototype. 

3.  I have  prepared  a circuit  descrip- 
tion for  the  modification  to  ex- 
plain each  phase  in  more  detail. 


Along  with  Heath  circuit  descrip- 
tions and  a scope  one  should  be 
able  to  interpret  any  problem 
symptoms  and  methodically  find 
the  cause.  To  obtain  this  material 
send  a stamped,  self-addressed 
envelope  to: 

Stephen  Sama 
4006  Berrywood  Dr. 

Seaford,  NY  11783 

4.  Please  do  not  write  to  me  about 
specific  problems  except  as  a 
last  resort.  Read  the  circuit  de- 
scriptions and  check  the  circuitry 
again.  If  you  are  still  in  trouble, 
let  me  know,  and  I will  try  my  best 
to  suggest  solutions. 

Stephen  Sama 
Seaford,  NY 

We  appreciate  this  update,  since  it 
created  some  problems  for  us.  Also, 
Heath  Company  does  not  support 
the  modification  and  cannot  offer 
any  technical  support. 

Dear  Editor: 

As  an  American  temporarily  resid- 
ing in  Europe,  I appreciate  your  inter- 
national outlook  in  your  new  column 
“European  Interface”.  However,  from 
the  vantage  point  of  London,  Eng- 
land, I feel  that  the  quality  of  this 
column  is  not  up  to  the  standard  of 
the  balance  of  your  magazine. 

It  should  be  noted  that  Europe  is  not 
limited  to  Paris,  France.  Perhaps  the 
European  Interface  column  should 
be  expanded  to  incorporate  articles 
from  other  cities  and  countries. 

Of  considerably  greater  impor- 
tance, however,  is  the  viewpoint 
taken  by  Hans  Drewitz  and  Roland 
Hesse  in  the  May  1978  issue  about 
European  pricing.  Good  journalism 
should  not  include  functioning  as 
an  apologist  for  a rapacious  industry. 

The  microcomputer  industry  is 
younger  in  Europe  than  in  the  U.S. 
and  must  operate  without  a signifi- 
cant European  semiconductor  manu- 
facturing base.  Having  acknowledged 
this,  the  price  differences  remain  as- 
tounding. Four  illustrative  examples 
are: 


Item 

US  Price 

UK  Price 

Commodore  PET  8K  Sys 

$795.00 

$1171.21 

Tandy  TRS  80  4K  Sys 

599.00 

900.90 

Godbout  Econoram  II  Kit 

135.00 

245.70 

2111  AL  4 Memory  Chip 

4.10 

5.10 

These  prices  are  all  stated  at  the  cur- 
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rent  exchange  rate  and  were  not  se- 
lected to  maximize  the  discrepancy. 

The  explanation  offered  by  Drewitz 
and  Hesse  is  not  adequate  for  the 
50%  to  100%  price  difference  which 
can  be  observed.  Their  column  pre- 
sented  unfavorable  differences  in 
seven  factors*  These  factors,  the 
authors1  and  my  estimates  of  their 
value  are: 


Authors' 

Estimate 

transportation 
cost  10% -30% 

importation  cost  7%-  9% 
exchange  rate 
considerations  10% 

cash  flow 


My 

Estimate 

(i)  5%-15% 
7%-  9% 

10% 

(H)  negligible 


computer  store 

cost  high  (ill)  negligible 

sales  taxr  and  11*5%-17.6%  (iv)  0% 


prlce/volume 

sensitivity  high  (v)  negligible 

Total  44% -83%  24%-38% 


The  bases  for  my  estimates  are: 

(i)  I had  two  Econoram  II  Kits  air 
mailed  for  3*1%  of  the  retail 
price  — and  I have  discussed 
this  with  air  freight  forwarders, 

(ii)  The  cash  flow  impact  is  negli- 
gible, since  air  freight  is  used 
to  minimize  transport  delay  — 
and  VAT  is  due  within  three 
months  of  the  sale,  not  at  the 
time  of  importation. 

(iii)  The  prices  I have  quoted  are 
for  the  United  Kingdom— which 
requires  no  translation  and 
has  lower  labor  costs. 

(iv)  The  prices  are  quoted  before 
tax. 

(v)  Price/volume  sensitivity  works 
both  ways. 


it  would  be  interesting  to  see  if 
Drewitz  and  Hesse  can  provide  a 
better  explanation  of  the  Euro- 
pean/U.S,  price  differences  than 
simple  inefficiencies  and  price- 
skimming* 

Ronald  J.  Subler 
London,  England 

Very  interesting  to  ail  of  us*  Thank  you. 


Dear  Editor: 

Our  company  operates  essentially 
like  a computer  shop  in  your  country, 
our  goods  come  mainly  from  compu- 


ter manufacturers.  After  writing  to 
over  80  microcomputer  manufactur- 
ers, hardware  and  software  shops,  we 
wish  to  express  how  we  feel  towards 
the  microcomputer  industry: 

(a)  Micro  manufacturers  are  gener- 
ally more  responding  towards 
trade  inquiries*  However,  the  per- 
sonal touch  is  normally  lacking 
with  the  exception  of  Microma- 
tion  which  is  the  only  company 
to  bother  to  reply  personally  to 
our  queries.  However,  only  a few 
are  interested  in  international 
trade. 

(b)  Peripheral  manufacturers  and 
hardware  vendors  will  generally 
send  you  their  product  catalogs, 
but  when  it  comes  to  dealing,  you 
will  hardly  hear  from  them  again. 
The  conclusion  derived  is  that 
most  do  not  bother  about  inter- 
national sale* 

(c)  When  we  failed  to  obtain  the  re- 
quired hardware  from  those  list- 
ed in  (b),  we  have  only  one  way 
left,  that  is  the  computer  shops. 
We  found  that  the  computer 
shops  are  ill-mannered  when  it 
comes  to  business  inquiries. 
95%  of  the  shops  simply  chose 
to  ignore  the  inquiries  and  did 
not  reply  at  all.  And  among  the 
only  one  that  did  reply,  they  did 
not  indicate  if  they  are  interested 
in  overseas  sale. 

A successful  retail  business  re- 
quires the  availability  of  a wide  range 
of  goods  and  the  same  applies  to 
our  company.  We  have  tried  in  vain 
to  locate  a computer  shop  who  is  in- 
terested in  international  sale  to  give 
us  a wider  support  of  hardware  re- 
quirements* We  deeply  appreciate  if 
you  would  let  us  make  use  of  your 
precious  column  to  appeal  to  any 
computer  shop  operator  who  in- 
tends to  exploit  the  oversea  market 
to  contact  us.  Our  address  is  Micro- 
systems Engineering,  7 King’s  Walk, 
Singapore  10  Singapore* 

Y*T,  Lam 
Genera!  Manager 

This  would  seem  to  be  an  excellent 
opportunity  for  someone  interested 
In  developing  overseas  trade.  So 
please  respond  to  Mr  Lam. 


■ASM 

FOR  SOL 


Introducing  G/2  Extended 
Basic  for  Processor  Tech- 
nology’s SOL  computer 
series.  The  best  Basic  you 
can  buy. 

Developed  by  Micro- 
soft!™ the  industry  leader  in 
microprocessor  languages, 
and  fully  debugged  and 
field-proved,  this  15.5K  pro- 
gram offers  such  outstanding 
features  as  string  arrays, 
16-digit  accuracy,  fully 
descriptive  error  messages, 
automatic  line  numbering 
and  renumbering  in  selected 
increments,  long  variable 
names,  trace  function  for 
easy  debugging,  and  many 
other  superior  capabilities. 

G/2  Extended  Basic  can 
read  tapes  written  in  PTs  5K 
and  Extended  Basic.  This 
allows  you  to  use  all  your  pre- 
viously developed  programs. 

Available  now  on  cassette 
tape  with  full  documentation. 
At  your  dealer,  or  write  for 
information. 

THE  REASON 
YOU  BOUGHT 
YOUR  COMPUTER. 

GRT  Corporation 
Consumer  Computer  Group 
1286  N.  Lawrence  Station  Road 
Sunnyvale,  California  94086 
(408)  734-2910 
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CHICAGO  TO  HOLD 
COMPUTING  EXPO  78 

The  second  annual  Midwest  Per- 
sonal Computing  Expo,  October  5-8, 
1978,  will  be  held  at  the  Expocenter 
in  Chicago.  Exhibitors  are  expected 
to  number  150,  and  the  show  is  ex- 
pected to  draw  more  than  20,000 
computer  enthusiasts. 

A practical  seminar  program 
accompanying  the  exhibition  wit! 
provide  basic  how-to  instruction  for 
beginning  computer  users  as  well  as 
offer  advanced-technology  informa- 
tion for  experienced  programmers 
and  operators.  Special  assistance 
will  be  given  managers  of  small  and 
medium -si zed  businesses  in 
meeting  their  computer  needs. 

For  discount  admission  details 
and  further  information  contact 
Midwest  Personal  Computing  Expo 
78,  222  West  Adams  St.,  Chicagp,  IL 
60606,  (312)  263-4866. 


and  will  offer  an  opportunity  for 
computer  users  to  learn  more  about 
the  latest  microcomputers  available. 

Admission  to  “Home/Business 
Computers  78”  will  be  $2.00  for  the 
general  public  and  free  for  Boston 
Computer  Society  members  (BCS 
membership  is  $5,00  per  year).  A 
special  discount  coupon,  entitling 
attendees  to  a $1.00  admission,  will 
be  available  at  The  Computer  Ware- 
house Store,  584  Commonwealth 
Ave.,  Boston  beginning  September  1. 

For  more  information  call  884-7291 
or  write  The  Boston  Computer  Soci- 
ety, 17  Chestnut  St.,  Boston, 
Massachusetts  02108. 


MAGAZINE  ON  CASSETTE 

A new,  monthly  “magazine71  on 
cassette  is  being  offered  to  owners 
of  PET  computers  at  $27  per  year. 
On  side  1 of  the  cassette  is  a more 
less  standard  magazine  format 


or 


(except  that  the  text  is  read  on  the 
GRT  instead  of  the  more  historical, 
traditional  paper).  There  are  numer- 
ous articles,  reviews  of  peripherals 
and  software,  applications,  program- 
ming hints,  etc.,  relating  to  the  use 
of  Commodore's  PET. 

On  side  2 there  are  three  to  five  (or 
more}  games  and  household  or  busi- 
ness programs  each  month. 

Those  interested  may  subscribe 
by  writing  to:  PROGRAM,  P.O,  Box 
461,  Philipsburg,  PA  16866. 

BOSTON  EXPO 

The  Boston  Computer  Society 
presents  “Home/Business  Compu- 
ters 78. . .An  exposition  of  the  state 
of  the  art  in  microcomputers/1  The 
show  will  be  held  at  The  George 
Sherman  Union  at  Boston  University, 
775  Commonwealth  Ave.,  Boston 
from  10:00  a,m.  to  5:00  p.m.  on  Octo- 
ber 7,  1978. 

“Home/Business  Computers  7811 
will  feature  computers  available  for 
use,  guest  speakers  and  varied 
demonstrations.  The  show  will  pro- 
vide an  introduction  for  people  inter- 
ested in  inexpensive  microcomputers 
for  home  and  business  applications 


CALIFORNIA  BUSINESS  & 
INDUSTRY  SHOW 

A conference  series  designed  for 
both  prospective  and  established 
small  business  owners  will  highlight 
the  4th  Annual  California  Business 
and  Industry  show  to  be  held  at  the 
Anaheim  Convention  Center,  Sep- 
tember 19-21,  1978. 

Co-sponsored  by  the  U.S.  Small 
Business  Administration  and  SCORE 
of  Orange  County,  the  series 


wii 


PLUGBORDS  OFFER  MORE. 

ving  bus  patterns  # Easy  to  wire  hole  and  pad 

inetc  Si  crUrleir  torminalc  1 / 1 A fl A*7,f  rllamatar  hnloc  nn 


• Unique  time  saving  bus  patterns  A A A • Easy  to  wjre  hole  and  pad  patterns 

• Press-fit  wrap-posts  & solder  terminals  ( ) • .042”  diameter  holes  on  .1"  grid 

• Many  board  and  contact  sizes  VTy  # P.C.  plug  or  f lexcable  connections 

4493-1  ANY  DIP,  $16.95  Accepts  ' 

all  DIPs.  Offset  power  and  ground 
planes.  36/72  contacts.  4.5"  x 9.6" 

(6.5"  also  available).  22/44  contacts 
also  offered  in  both  sizes.1 

8804  ANY  DIP,  $21.95.  Accepts 
all  DIP$.  Offset  power  and  ground 
planes,  50/100  contacts  spaced  .125." 

S-100  size.* 

4112-5  PAD  BOARD,  $12.23.  Pad 

per  3 holes.  Ground  plane  on  back- 
side. 4.5"  x 4.5"  or  4.5"  x 6.5"  or 
4.5"  x 9.6".  22/44  contacts  spaced 
0.156". 

8802-1  PAD  BOARD,  $21.95.  Pad 
per  2 holes,  each  side,  peripheral 

buses.  50/1 00  contacts  spaced  at  V ^1  * .TUTIMiflfiP  tl  TUT  TJFjjT])  TKj  I O t!!i|  • • • i 1 

50/100  contacts  at  .1  25".  S-100  size.-  jj  B|  I ^ fljj.Mj ftl IfHNill =lf l| 

wS sToosif  1 

*s-ioo  size  is  5.3-  high  by  io”  wide.  HiillMllllilllifffr1  ^lililiiililifililiiilililliinilH 

VECTO  R ELECTRONIC  COM  PA  NY  FULL  LINE  OF  SUPPO  pf/NG  PRODUCTS:  Card  cage  sand  enclosures  fo  rail  Plugbords mating 
7 2460  G tads  tone  A venue  recep  tadesf  in  ter  connect  pro  due  ts. 

Syimsr,  California  9 1 342  _ Prices  subject  to  change  without  notice,  m 

Phone  (213)  365-9661  1 IjP  / “ 

TWX  (910}  496-1539  Patented  Vector  PI 84  Tool  is  three  times  faster  for  inter-  I o 

Send  for  new  data.  connecting  wrap-post  designs.  $29.95.  ■ ,>  111 

Our  toll-free  number  wmen  can  ue  used  oy  customers  outside  of  California  is  800*423*5659 


Patented  Vector  Pi 84  Tool  is  three  times  faster  for  inter- 
connecting wrap-post  designs.  $29.95. 
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Vandenberg  Data  Products 


16K  Static  RAM 
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S330  Kit 


$365  Assembled 


©@@[L  Features:  C09L 


Each  4K  block  addressable  to  any  4K 
boundary;  fully  buffered  {and  compat- 
ible) S-100  bus;  NEC  yPD  41 OD  memor- 
ies {200  nsec  access  time);  fully  socketed. 


means  less  heat,  low  power  consumption 
and  sound  engineering  and  design. 


COD,  Mastercharge,  B of  A, 
VISA  accepted.  Orders 
shipped  prepaid.  California 
residents  please  add  6% 
sales  tax. 


ANDENBERG  DATA  PRODUCTS 


PO  BOX  2507 

SANTA  MARIA,  CALIFORNIA  93454 


805-937-7951 
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DYNABYTE  COMPUTERS 
ARE  ALL  BUSINESS 
INSIDE  AND  OUT. 


When  we  designed  our  new  small 
business  computers,  we  meant  busi- 
ness. 

As  basic  as  that  seems,  it  is  unique. 
Just  about  every  other  microcomputer 
being  sold  as  a small  business  system 
today  was  originally  designed  as  a kit 
for  hobbyists. 

Every  design  decision  was  made 
with  quality  and  reliability  in  mind.  The 
result  is  dependable  performance  and  a 
solid  appearance  for  business,  profes- 
sional and  scientific  applications. 

FIRST  SMALL  SYSTEM  WITH 
BIG  SYSTEM  STORAGE 

Many  applications  handle  large 
quantities  of  information,  so  the  DB8/2 
uses  two  quad  density  5-inch  disk 
drives  with  our  exclusive  Dual  Density 
Disk  Controller  for  up  to  1,2  megabytes 
of  formatted  storage.  That’s  more 
capacity  than  two  single  density  8-mch 
drives. 

If  you  need  more  storage,  our 
DB8/4  has  two  8-inch  drives  with  up  to 
2 megabytes  capacity,  more  than  any 
other  dual  floppy  disk  system  on  the 
market, 

OUR  SOFTWARE  IS 
BIG  ON  BUSINESS 

Dynabyte  helps  you  get  down  to 
business  immediately.  The  DBS/2  is  the 
first  microcomputer  to  offer  enough 
storage  capacity  on  5-inch  drives  to 
fully  utilize  CP/M,*  the  most  widely 
accepted  disk  operating  system.  We 
also  supply  and  support  BASIC,  FOR- 

' CP/M  is  u trademark  of  Digital  Research 


TRAN  and  COBOL  programming  lan- 
guages. Our  applications  packages  in- 
clude general  ledger,  accounts  receiv- 
able, word  processing  and  many  other 
CP/M  compatible  programs. 

Reliability  is  a big  consideration  in 
buying  a business  computer,  so  we  built 
it  in.  Our  edge  connectors  meet  military 
specifications,  the  toughest  electronics 
manufacturing  standard.  Our  regulated 
power  supply  is  designed  to  meet  U.L. 
standards,  which  means  the  entire  sys- 
tem runs  cool  and  dependable.  And  our 
cast  aluminum  enclosures  are  rugged  as 
well  as  attractive. 

AND  THE  BIGGEST 
THING  OF  ALL 

Customer  support.  Our  support 
starts  at  the  factory  with  testing  and 
bum-in  programs  that  assure  the  entire 
integrated  system  is  reliable  prior  to 
shipment.  Our  completely  modular  de- 
sign allows  continuing  support  in  the 
field.  We  maintain  a bonded  inventory 
of  all  sub-system  modules  which  means 
we  can  deliver  replacement  sub- 
assemblies  overnight  nearly  anywhere 
in  the  continental  U.S. 

Dynabyte  built  in  little  things,  too. 
Like  a fully-populated  12-slot 
backplane,  switched  AC  outlets  for  ac- 
cessories, an  option  for  European 
powrer,  quiet  whisper  fans  with  long-life 
metal  construction,  lighted  indicator 
switches  for  Powder  On  and  Halt,  a 
shielded  enclosure  to  protect  disk  drives 
from  electro -mechanical  interference, 
and  a fully  enclosed  powrer  supply  for 


operator  safety. 

Since  we  didn’t  cut  comers  in  de- 
sign, the  price/perfomnance  ratios  of 
our  systems  make  good  business  sense. 

THE  INSIDE  FACTS 

The  DB8/2  Computer  System  in- 
cludes two  5-inch  disk  drives  either 
single  or  double  sided  for  up  to  1 ,2 
megabytes  of  mass  storage;  a 4 MHz 
Z-80  processing  module  with  one 
parallel  and  two  serial  ports,  an 
EPROM  programmer  and  up  to  4k 
ROM;  32k  of  RAM,  a 12-slot  fully- 
populated  backplane;  our  exclusive 
Dual  Density  Disk  Controller,  and 
CP/M, 

The  DB8/1  Computer  includes  a 
4M Hz  Z-80  processor  with  one  parallel 
and  two  serial  I/O  ports,  an  EPROM 
programmer  and  up  to  4k  of  ROM;  32k 
RAM,  and  a 12-slot  fully-populated 
backplane. 

The  DB8/4  Disk  System,  designed 
to  be  the  mass  storage  companion  to  the 
DB8/1 , includes  two  8- inch  floppy  disk 
drives  in  either  single  or  double  sided 
configuration  for  up  to  2 megabytes  of 
mass  storage,  our  Dual  Density  Disk 
Controller,  and  CP/M, 

All  three  units  will  be  available  in 
rack  mount  models. 

For  a descriptive  brochure  and 
price  list,  call  or  write  Dynabyte,  1005 
Elwell  Court,  Palo  Alto,  CA  94303. 
Phone  (415)  965-1010, 


Or  better  yet,  see  your  local  dealer. 


YOU  CAN  DEPEND  ON  IT. 
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commodore  Radio  Shack 


EITHER  WAY...  We’ve  got  software  for  you! 


MICROCHESS  1,5  by  Peter  Jennings  for  4K  Level  I and  MTR$-80s:ln 
Z-80  machine  language,  easily  loaded  from  cassette  using  the 
CLOAD  command  (TBUG  is  not  needed).  Uses  standard  algebraic 
chess  notation  to  describe  moves,  and  checks  every  move  for  legality. 
Handles  castling  and  en  passant  captures.  You  can  play  white  or 
black,  set  up  and  play  from  special  board  situations,  or  even  watch  the 
computer  play  against  itself!  With  3 levels  of  chess  play  ....  $1  9.95 

6502  ASSEMBLER  IN  BASIC  by  Dan  Fylstra  for  8K  PETs:  Accepts  all 
standard  6502  instruction  mnemonics,  pseudo-ops  and  addressing 
modes.  Evaluates  binary,  octal,  hex,  decimal,  and  character 
constants,  symbols  and  expressions.  Assembles  object  programs 
anywhere  in  memory.  Includes  one  and  two  pass  versions  of  the 
assembler,  text  editor  and  disassembler,  with  a 30  page  manual  and 
PET  machine  language  programming  hints  $24.95 

WORD  PROCESSOR  by  Richard  Rosner  for  8K  PETs:  Lets  you 
compose,  edit  and  format  a manuscript,  print  it  or  save  it  on  cassette. 
Includes  edit  commands  to  insert,  delete  or  move  lines  and  change 
strings,  and  script  directives  to  set  left  margin,  center  lines,  double  or 
triple  space,  etc.  Can  be  used  with  PET  2020  printer  or  with  an  optional 
IEEE-488  bus  to  RS-232  printer  adapter  (call  for  details).  With  a 26 
page  manual  and  examples  $29.95 

ORDERS:  Check , money  order  or  VISA/Master  Charge  accepted ; 
programs  and  cassettes  guaranteed,  If  you  have  questions , please  call 
us  af  617-783-0694.  if  you  know  what  you  want  and  have  your 
V1SA/MC  card  ready , you  can  DIAL  TOLL  FREE  f -8Q0-325-64QQ  (24 
hours , 7 days;  in  Missouri,  dial  1-800-342-6600).  Or  you  can  mail  your 
order  to  the  address  below . Our  catalog  describes  many  other  great 
software  products,  including  a BRIDGE  program,  a FOOTBALL 
game,  a GRAPHICS  utility  package t and  many  others.  For  your  free 
copy,  send  a letter  giving  your  PET  or  TRS-80  serial  number,  memory 
size ( and  your  most  wanted  software  product. 

Personal  Software™ 

P.O.  Box  136-H9,  Cambridge,  MA  02138 
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ENTREPRENEURS 

If  you  can  program  a mini  and  own  one, 
you  may  have  almost  everything  to  start 
you r own  systems  house.  Find  out  how, 
from  this  detailed  manual  by  an  EDP 
professional  who  successfully  did  it. 

HOW  TO  START  YOUR 
OWN  SYSTEMS  HOUSE 

by  Leslie  Nelson 

Second  Edition  Aug.  197S 

213  pages  S36.00 

HANDBOOK  OF  SMALL  BUSINESS 
COMPUTER  CONSULTANTS 

Practical  guide  for  programmers,  accountants,  engineers 
to  become  an  independent  SBC  consultant.  Systematic 
coverage  of  technical,  marketing,  financial  and  legal 
aspects. 

198  pages  S26.00 

Forthcoming: 

HOW  TO  START  A SUCCESSFUL 
COMPUTER  STORE  sasoo 


Sand  chock  to; 

ESSEX  PUBLISHING  CO, 

ESS  Bloom f laid  Avn,,  Opt.  F9 
Caldwell,  IM.J.  07006 

Crsdit  card  orders-:  send  card  ».  data  expires. 

AddSS.OOfpr  rush,  air-mail  stepping,  N .J.  reaktenisadd  5%  sales  tax. 
Dealer  Inquiries  invited. 


focus  on  successful  marketing  techniques  and  sound 
financial  planning. 

Each  conference  will  be  comprised  of  a series  of 
three  lectures  scheduled  between  9:00  a.m.  and  Noon 
on  September  19  and  20.  The  program  for  September  19 
focuses  on  marketing  and  is  entitled  "Get  Ready  — Get 
Set  — Sell!”.  The  conference  on  September  20  will  be 
"Walking  the  Financial  Tightrope."  Both  are  offered  free 
of  charge. 

Aimed  toward  the  end  user  market,  the  diversified 
California  Business  and  Industry  show  will  feature  exhi- 
bits of  business  and  industrial  equipment,  products  and 
services.  For  further  information  regarding  the  show 
and  conference  series  telephone  (714)  558-0846. 

CONVENTION  INFORMATIQUE  1978 

In  Paris  on  June  5 it  was  by  means  of  a “Face  the 
Press”  discussion  that  the  organizers  chose  to  introduce 
the  8th  Convention  Informatique,  which  will  take  place 
September  18  to  22  at  the  Palais  des  Congres  in  Paris. 

This  preview  raised  the  curtain  on  the  topic  of  the  Con- 
vention Informatique  78,  which  will  deal  this  year  with 
The  Insertion  of  Data  Processing,  A Key  to  Success. 

48  working  sessions  wilt  be  devoted  to  this  subject 
around  two  main  lines  of  approach:  controlled  manage- 
ment of  data  processing,  means  and  methods  with  net- 
works, data  bases  and  management  as  topics  for  dis- 
cussion; and  data  processing  as  a factor  for  progress, 
from  the  business  enterprise  to  the  private  citizen.  This 
will  be  centered  around  four  aspects,  the  options  of  the 
firm,  applications,  data  processing  in  everyday  life  and 
tomorrow's  data  processing. 

The  opening  meeting  will  be  honored  by  the  presence 
of  Madame  A.  Saunier-Seite,  Minister  of  Universities, 
and  will  be  devoted  to  training  and  to  the  data  process- 
ing professions  under  the  title,  Data  Processing 
Specialists:  Shortage?  Unemployment? 

Please  note  that  like  last  year,  the  Convention  Infor- 
matique invites  its  participants  to  get  together  after  the 
sessions  in  order  to  promote  individual  contacts. 

For  the  first  time,  German  will  be  offered  as  a third 
working  language  to  participants  in  addition  to  English 
and  French. 

COLLEGE  STUDENT  HOPES  TO 
“HUMANIZE"  COMPUTERS 

Do  Americans  really  fear  computers  as  awesome  and 
dehumanizing  machines  with  uncontrollable  powers? 

A young  college  student  in  San  Francisco  believes 
they  do,  but  he  thinks  that  computers  for  the  most  part 
are  taking  a bum  rap  and  intends  to  prove  it,  with  the 
help  of  Signetics,  a manufacturer  of  the  small  "com- 
puter on  a chip”  known  as  a microprocessor. 

Robert  Weber  is  designing  a laboratory  in  which  peo- 
ple will  be  able  to  “play”  with  today’s  small  microcom- 
puters and  discover  how  the  computer’s  memory  and 
problem  solving  power  can  help  them  in  numerous  ways. 

Assuming  he  continues  to  be  persuasive  with  the 
manufacturers  of  the  equipment  he  needs,  Weber  hopes 
to  bring  the  project  to  fruition  within  three  years. 

If  his  dreams  come  true,  one  day  soon  not  only  San 
Franciscans  but  all  Americans  will  be  able  to  stop  by 
one  of  these  centers  and  get  to  know  their  friendly 
neighborhood  computer. 

COMPUTERIZED  CLASSROOM  AT  INSTITUTE 
FOR  COMPUTERS  IN  JEWISH  LIFE 

The  Institute  for  Computers  in  Jewish  Life  announces 
the  opening  of  its  computer-augmented  classroom.  In 
the  ICJL  computer-augmented  classroom  a specially 
designed  computer  terminal  called  the  Digi-Log  Tele- 
computer II  and  a standard  television  monitor  will  make 
it  possible  for  an  entire  class  to  participate  simultane- 
ously in  computer  related  activities. 
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The  M3DD-1GG  floppy  disc 
system  is  a modern,  low  cost,  high 
performance  data  storage  system 
for  your  SI 00  bus  computer 
system,  a simple,  well  designed 
LSI  controller  board,  combined 
with  the  industry  standard 
Shugart  SA-400  floppy  drive  gives 
you  a very  fast  80K  bytes  per  drive 
on  line.  At  $499,00  kit  (you  build 
only  the  controller)  or  $599.00 
ready  to  go,  the  MSDD-100  is  a 
great  buy,  and  comes  complete 
with  software.  MICROSOFT 
BASIC  and  or  CP/M™  is  available 
for  $280.00. 

If  you  want  80  x 24  video  display 
power  for  your  S100  bus  computer 
system,  look  no  further.  The 
MSDV- 1 00  vi dec  display  is  a super 
flexible,  easy  to  use,  memory 
addressed  video  system  that  lets 
you:  * underline  any  character  * 
make  any  character  blink  * invert 
field  * draw  continuous  vertical  & 
horizontal  lines  * have  9 levels  of 
gray  scale  for  graphs  * scroll  with 
ease  * much  more.  The  kit  is 
$285,00,  or  get  it  ready  to  go  for 
$385.00.  To  order  or  for  free 
brochure,  call  or  write  MDS  Inc.  ^ 3 
""Master  Charge  and  Visa 
welcome.  USA  Shipping 
Collect*"' 

2765  So.  Colorado  Blvd. Suite  110 


Denver,  CO  80222  (303)  758-7411 


CIRCLE  INQUIRY  NO.  33 


TERMINALS  FROM  TRANSNET 

PURCHASE 

12-24  MONTH  FULL  OWNERSHIP  PLAN 


36  MONTH  LEASE  PLAN 


PURCHASE 

PER  MONTH 

DESCRIPTION 

PRICE 

12  MOS 

24  MOS 

36  MOS. 

DECwriter  II  

$1,495 

$145 

$ 75 

$ 52 

DECwriter  III 

2,895 

275 

145 

99 

DECprinter  1 

2,295 

219 

117 

80 

VT52  DECscope 

1,695 

162 

85 

59 

VT100  DECscope 

1,695 

162 

85 

59 

VT5S  DECgraphic  CRT 

2,695 

260 

135 

94 

ADM  3A  CRT 

875 

84 

45 

30 

HAZELTINE  1400  CRT. 

845 

81 

43 

30 

HAZELTINE  1500  CRT. 

1,195 

115 

61 

42 

Tl  745  Portable 

1,875 

175 

94 

65 

Tl  765  Bubble  Mem. . . . 

2,995 

285 

152 

99 

Tl  810  RO  Printer  

1,895 

181 

97 

66 

Tl  820  KSR  Terminal  . . 

2,395 

229 

122 

84 

Data  Products  2230  . . . 

7,900 

725 

395 

275 

QUME,  Ltr.  Qual.  KSR  . 

3,195 

306 

163 

112 

QUME,  Ltr.  Qual.  RO  . . 

2,795 

268 

143 

98 

DATAMATE  Mini  floppy 

1,750 

167 

89 

61 

FULL  OWNERSHIP  AFTER  (2  OR  24  MONTHS 
10%  PURCHASE  OPTION  AFTER  36  MONTHS 


ACCESSORIES  AND  PERIPHERAL  EQUIPMENT 

ACOUSTIC  COUPLERS  • MODEMS  * THERMAL  PAPER 
RIBBONS  • INTERFACE  MODULES  • FLOPPY  DISK  UNITS 


PROMPT  DELIVERY  • EFFICIENT  SERVICE 


IransNe  t Cor  pora  t/on 

2005  ROUTE  22,  UNION,  N.J.  07083 

201-688-7800 


CIRCLE  INQUIRY  NO.  57 


The  computer-augmented  classroom  uses  a conven- 
tional telephone  line  to  connect  the  Digi-Log  Telecom- 
puter II  to  a central  computer  facility.  The  computer 
print-out  then  appears  on  the  television  screen.  In  addi- 
tion, one  of  the  terminals  in  the  computer  center  is 
equipped  to  provide  print-outs  in  Hebrew  and  English. 

On  a per  student  basis  this  facility  represents  the 
most  cost-effective  approach  to  the  use  of  computers 
as  a tool  of  instruction.  Pedagogically  it  provides  moti- 
vation and  a direct,  positive  learning  experience. 
Demonstrations,  workshops,  and  seminars  can  be  ar- 
ranged for  use  of  the  computer-augmented  classroom. 

SACRAMENTO  USER’S  GROUP  FORMED 

Sacramento  TRS-80  User’s  Group  has  recently  formed. 
The  group  meets  on  the  first  Wednesday  of  each 
month  from  7-10  P.M. 

For  more  information  contact  Sal  Alestra  at  (916) 
927-0237  or  write  the  group  at  437  Berthoud  St., 
Sacramento,  CA  95838. 

THE  DIGITAL  GROUP  GROUP  OF  CHICAGO 

The  Chicago  area  has  recently  acquired  a new  user’s 
organization  called  The  Digital  Group  Group  of  Chicago. 
The  group  provides  a forum  for  the  exchange  of  ideas, 
software,  fixes,  etc.  The  group  meets  at  7:30  P.M.  on  the 
last  Tuesday  of  each  month  in  the  meeting  room  of  Con- 
sumer Systems  at  2107  Swift  Rd,,  Oak  Brook,  Illinois 

For  more  information  write  the  group  do  William  L. 
Colsher,  4328  Nutmeg  Ln,  Apt.  Ill,  Lisle,  IL  60532. 

COMPUTER  AND  COMMUNICATIONS 
PUBLICATIONS  GUIDE  AVAILABLE 

Computer  Business,  a newsletter  supplying  categor- 
ized reviews  of  more  than  125  key  articles  from  dozens 
of  computer  and  communications  trade  publications 
each  month,  is  now  available  from  Contemporary  Com- 
munications, Inc. 

Each  review  contains  the  title  of  the  article,  a brief 
abstract,  the  source  of  the  article,  and  a unique  “Reader’s 
Key”  denoting  its  length,  orientation  and  readability. 
Special  editorial  and  production  techniques  ensure  the 
timeliness  of  the  content. 

Annual  subscriptions  are  $48  in  North  America,  $60 
elsewhere;  the  publisher  will  bill  after  the  subscription 
begins.  A three-month  trial  subscription  is  $12  (prepaid 
only).  Master  Charge  or  Visa  charges  are  accepted. 

For  further  information  or  a free  sample  copy,  contact 
Contemporary  Communications,  Inc.,  2909  Oregon  Court, 
Suite  C-11,  Torrance,  CA  90503;  (213)  320-6599. 

NEW  COMPUTER  COURSE  FOR  FIRST-TIME  USERS 

A self-instructionai  course  providing  information 
needed  by  first-time  users  of  computers  has  been  an- 
nounced by  INFO  3,  publishers  of  audio-cassette  EDP 
courses.  Computer  Concepts  for  Small  Business  covers 
basic  computer  concepts,  including  types  of  data  and 
how  they  are  processed,  how  systems  are  developed, 
the  operation  of  implemented  systems  and  how  to 
select  a computer. 

The  course  is  designed  to  aid  business  people  to  pre- 
pare for  their  first  computer  by  presenting  the  prerequi- 
sites of  sound  business  computer  applications,  and  cover- 
ing critical  management  decisions  like  security  and  per- 
sonnel staffing.  Specific  steps  are  described  for  evalu- 
ating and  acquiring  computer  equipment  and  software, 

The  course  contains  over  two  hours  of  instructional 
audio-cassette  tapes,  plus  a workbook  of  over  200 
pages.  The  price  is  $140. 

For  more  information  contact  INFO  3,  21241  Ventura 
Blvd.,  Suite  193,  Woodland  Hills,  CA  91364.  Toll-free 
number  is  (800)  423-5205;  in  California  (213)  999-5753. 


28  INTERFACE  AGE 


SEPTEMBER  1978 


Radio  Shack’s  personal  computer  system? 
This  ad  just  might  make  you  a believer. 


You  can’t  beat 
the  4K  system  at 


$599 


. . . or  the  step-up 
16K  system  at 

$899 


TRS-80  “Breakthru” 

• TRS-80  microcomputer 

• 12"  video  display 

* Professional  keyboard 

• Power  supply 

* Cassette  tape  recorder 

* 4K  RAM,  Level -I  BASIC 

* 232-page  manual 

• 2 game  cassettes 


TRS-80  “Sweet  16” 

• Above,  except 
includes  16K  RAM 


...or  the  fast 
4K/printer  system  at 

$1198 


TRS-60  “Educator” 

• Above,  except 
includes  4K  RAM  and 
screen  printer 


...or  the  Level-ll 
16K/printer/disk 
system  at 


$2385 


TRS-80  “Professional” 

• Above,  except 
includes  16K  RAM, 
disk  drive,  expansion 
interface,  and 
Level-ll  BASIC 


So  how  are  you  gonna  beat  the  system  that 
does  this  much  for  this  little?  No  way! 


...The  amazing  new 
32K/Level-1 1/2-disk/ 
line  printer  system  at 

$3874 


Get  details  and  order  now  at  Radio  Shack  stores  and  dealers  in  the  USA,  Canada,  UK,  Australia,  Belgium,  Holland,  France,  Japan- 
Write  Radio  Shack,  Division  of  Tandy  Corporation,  Dept.  C-D37,  1400  One  Tandy  Center,  Fort  Worth,  Texas  76102,  Ask  for  Catalog  TRS-80, 


Radio  /hack 

The  biggest  name  in  little  computers  ® 
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MBCMMATTHOM 


The 

DOUBLER 

JS  AVAILABLE  FftOM  THESE  DEALERS  . - , 

CALIFORNIA 


Byte  Shop  . Berkeley  41 5 645-6366 

Byte  Shop  . . , . . Son  Diego  714  565’6008 

By  to  Shop Son  Rafael  41 5 457-931 1 

Byte  Shop Tusiin  714  731-1666 


Coast  Computer  Center 

Costa  Mesa  7 1 4 646-0537 
Computer  Components 

Van  Nuys  213  766-7411 
Computer  Land  El  Cerrito  41 5 233-501 0 
The  Computer  Store 

Santa  Montea  21 3 45 1 '07 1 3 

COLORADO 

Byte  Shop Boulder 303  444-6550 

Byte  Shop  Denver  303  399-8995 

Byte  Shop Englewood  3Q3  761-6232 

FLORIDA 

Byte  Shop  Ft.  Lauderdale  305  561  -2963 
Byte  Shop  Miami  305  264-2983 

GEORGIA 

Byte  Shop Atlonta  404  255-8984 

ILLINOIS 

ComputerLand Niies3i2  967-17U 

KENTUCKY 

Data  Domain  . . . Lexington  606  269-6902 

NEBRASKA 

The  Computer  Store 

Omaha  402  592-3590 

NEW  HAMPSHIRE 

Computer  Mart . . Nashua  603  683-2386 

NEW  YORK 

Computer  Mart 

New  York  City  21 2 686-7923 

Computer  Microsystems 

Manhasset  516  627-2640 
Mini  Micro  Mart  Syracuse  31 5 422-4467 

NORTH  CAROLINA 

By  te  Shop Raleigh  91 9 833-02 1 0 

SOUTH  CAROLINA 

Computer  People 

Greenville  603  244-6069 

TENNESSE 

Computer  Denn 

Oak  Ridge  615  462-1091 

TEXAS 

Computer  Corner  Amarillo  806  355-5618 
Neighborhood  Computer  Store 

Lubbock  606  797-1466 

. * - OR  CONTACT  YOUR  FAVORITE 
COMPUTER  STORE, 


524  Union  Street 
Son  Francisco,  CA  94103 
415  396-0289 


TEN  YEAR  FORECAST  OF 
GOVERNMENT  MARKETS  TO  BE 
PRESENTED 

The  Electronic  Industries  Associ- 
ation win  present  its  Ten  Year  Fore- 
cast of  government  markets  address- 
ing a broad  cross  section  of  govern- 
ment related  plans,  policies,  fore- 
casts and  ideas  on  future  electronic 
markets  to  a national  audience  at 
the  Hyatt  House  Hotel,  Los  Angeles 
International  Airport  on  October 
24-26,  1978, 

The  El  A Ten  Year  Forecast  of  Gov- 
ernment Markets  is  based  on  in- 
depth  interviews  with  officials  of 
DoD,  0MB  and  Congress  and  is  rec- 
ognized as  the  authoritative  source 
of  information  on  the  U.S.  military 
electronics  market, 

SPHERE  MICROCOMPUTER 
USER'S  NEWSLETTER 

The  Sphere  Microcomputer  User5s 
Newsletter  is  mailed  six  times  a year. 
It  contains  hardware  and  software 
features  of  primary  interest  to 
Sphere  microcomputer  owners  but 
also  of  great  interest  to  any  M6800 
computer  owner. 

Subscribers  should  remit  $12.00 
domestic  or  $16,00  foreign  to  Pro- 
gramma  Consultants,  P.O.  Box 
70127,  Los  Angeles,  CA  90070.  Co- 
editors  are  Roger  J,  Spott  and  Jef- 
frey Brownstein,  13975  Connecticut 
Avenue,  Wheaton,  MD  20906. 

PERSONAL  COMPUTER  NEWS 

The  Personal  Computer  News  is  a 
monthly  newsletter  edited  by  Donald 
L.  Wallace,  and  is  published  from 
Dayton,  Ohio. 

PCN  is  dedicated  entirely  to  a 
variety  of  reader  services,  and  con- 
tains no  paid  advertisements.  PCN 
features  a regular  news  column  de- 
tailing important  developments  in 
the  microcomputer  industry  and  re- 
lated technologies;  objective  prod- 
uct and  software  evaluations  geared 
to  the  small  businessman  and  the 
hobbyist  alike;  a PCN-operated  Soft- 
ware Exchange  and  a Trading  Post 
classified  advertisement  section.  In 
addition,  a Software  Sources  listing 
culls  the  latest  entrepreneurial  of- 
ferings from  the  microcomputer 
media,  and  an  Index  to  Computer- 
Related  Articles  cross-references 
features  in  the  popular  computerist 
magazines. 

Subscription  rates  are  $9  a year  in 
the  U.S.;  $15  a year  in  Canada  and 
Mexico;  and  $24  a year  overseas. 
Personal  Computer  News,  P.O.  Box 
425,  Dayton,  Ohio  45419. 

COMPCON  FALL  78 
ADVANCE  PROGRAM  AVAILABLE 

The  advance  program  for  COMP- 
CON  FALL  78,  “Computer  Commu- 
nications Networks,”  is  now  avail- 
able. The  program  consists  of  three 
tutorials  and  27  sessions  on  Com- 


puters and  Communications:  Inter* 
faces  and  Interactions, 

COMPCON  FALL  78  will  be  held 
at  the  Capital  Hilton,  Washington, 
D.C.  from  September  5-8, 1978.  For  a 
copy  of  the  advance  program  write 
to  COMPCON  FALL  78,  P.O.  Box 
639- P,  Silver  Spring,  MD  20901. 

THE  POLY  HYPHEN-DISK 
USERS’  GROUP  (PhD.UG) 

The  Poly-Hyphen  Disk  Users5 
Group  will  cost  $5.00  for  ten  news- 
letters (one  year).  Included  in  the 
newsletter  will  be  information  on 
the  PhD.UG  software  exchange  (i.e., 
programs  available,  needed,  being 
developed).  Each  newsletter  will 
have  a review  of  a disk  system  and 
an  explanation  of  how  to  hook  it  up 
to  your  Poly. 

In  addition,  dependent  upon 
space,  some  attempt  will  be  made  to 
answer  group  members5  questions 
about  their  systems’  bugs.  Current 
Poly-disk  combinations  that  are 
known  to  work  well  are  Micropolis, 
North  Star  and  Vista.  There  will  be  a 
nominal  charge  for  copying  soft- 
ware for  members  {no  more  than 
$3.00  per  program)  plus  cost  of  a 
diskette  if  not  provided  by  member. 

If  interested  in  PhD.UG,  drop  your 
name,  address,  system  you’re  run- 
ning, membership  fee,  and  any  com- 
ments/criticisms in  an  envelope  to 
PhD.UG,  do  Thom  Hogan,  719  Anna 
Lee  Lane,  Bloomington,  IN  47401. 

APPLE  USERS  GET 
ACCESS  TO  DOW  JONES 

Apple  Computer,  Inc.,  manufac* 
turer  of  personal  computers,  has  a 
new  service  which  will  provide  own- 
ers of  its  computers  with  stock  port* 
folio  information  and  other  financial 
services. 

Using  a telephone  link  up,  users 
of  Apple  11  Computers  will  be  able  to 
dial  Dow  Jones  & Co.,  Inc.’s  Stock 
Quote  Reporter  Service  for  fifteen- 
minute-delayed  stock  and  bond  quo- 
tations. This  information  along  with 
software  provided  by  Apple  will  en- 
able the  user  to  determine  current 
portfolio  value,  short  and  long  term 
gains,  and  rate  of  return,  among 
other  things. 

The  cost  of  the  stock  quote  ser- 
vice will  include  a one-time  fee  of 
$25  plus  a usage  charge  of  $3  for  the 
first  three  minutes  plus  50c  a minute 
thereafter  for  each  usage  session. 

SEARCH  FOR 

MICROPROCESSOR  PRODUCTS 

Byte  Industries  Inc.  is  looking  for 
private  labeled  microprocessor  pro- 
ducts for  small  business  systems 
and  personal  computing.  If  your 
company  would  like  to  discuss  ac- 
quisition, royalties  or  private  brand- 
ing, write:  Ken  Olsen,  Byte  Indus- 
tries, inc.,  930  West  Maude  Ave,, 
Sunnyvale,  CA  94086. 
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Micromotion  has  don©  for  the  SHOO 
bus  what  IBM  did  for  the  floppy  disk. 


Double  Capacity 

The  DOUBLER  — Miaomation's  latest  advance  in  floppy  disk 
technology  — doubles  the  capacity  of  floppy  disk  systems. 
Over  500  KBytes  ore  recorded  on  each  side  of  an  6"  disk. 
This  means  bigger  files  for  more  powerful  systems. 

Double  Speed 

Data  transfer  with  the  DOUBLER  is  twice  as  fast  — 500  Kbits 
per  second.  And  since  there  is  twice  as  much  data  on  each 
track,  your  drive  steps  only  half  as  much  — so  your  system 
runs  faster  than  it  ever  has  before! 

increased  Reliability 

That's  right  — even  better  reliability.  Why?  Because  we  did 
it  the  IBM  way  IBM  designed  2D  formatting  — so  it  has  to 
be  reliable.  Miaomation's  innovative,  state-of-the-art  de- 
sign incorporates  write  precompensation  electronics  and  a 
phase  lock  oscillator  on  a single,  ail  digital,  5-100  circuit 
board.  So  we  guarantee  the  DOUBLER  will  be  more  de- 
pendable than  your  present  single  density  controller  — and 
we  warantee  the  DOUBLERforafullyear, 

Unbeatable  Convenience 

It  couldn't  be  easier  to  step  up  to  double  density.  The 
DOUBLER  operates  automatically  in  either  single  or  double 
density.  Just  insert  a diskette  ond  you're  running  properly.  You 
can  transfer  fifes  between  single  or  double  density  diskettes 
without  any  software  or  hardware  changes  — or  even  oper- 
ate with  one  single  and  one  double  density  diskette. 
Installation  is  a snap.  There's  a hardware  UART  on  board 


and  the  software  is  all  ready  to  go.  An  onboard  2708  EPROM 
contains  the  bootstrap.  There's  even  jump-on-reset  circuitry 
so  you  can  operate  without  a front  panel.  And,  of  course, 
we  include  utilities  to  format  diskettes. 

Universally  Versatile 

The  DOUBLER  will  operate  with  oil  industry-standard  mini 
and  full-sized  drives.  And  it  will  work  in  any  8080  or  2-80 
5-1 00  computer  operating  at  2 to  4 MHz.  The  DOUBLER  will 
support  up  to  four  double  or  single  headed  drives. 

Fully  Compatible 

The  DOUBLER  is  compatible  with  CP/M*  version  1.4,  If  you 
have  a CP/M*  1 .4  system,  just  add  our  CBIOS  — or  you  can 
buy  our  ready- to- boot  version.  Install  the  new  controller, 
connect  any  terminal  to  the  R5-232  interface,  ond  boot  off 
your  new  double-sized,  double-speed  system.  You  stilt  can 
use  all  your  aid  software  without  any  changes. 

Completely  Affordable 

All  Micromotion  products  are  fully  assembled,  thoroughly 
tested,  include  complete  documentation,  and  are  priced 


for  value: 

DOUBLER  double  density  controller  $ 495. 

MEGABOX  dual  drive  double  density  system  2,295. 
ZEPHER  — Per  5d  double  density  system  2,595, 

Z-PLUS  — MEGABOX  32  KZ-80  computer  4,295. 


Available 

The  DOUBLER  is  available  NOW  at  your  local  computer  store. 


Micromotion  Inc.  524  Union  Street  Son  Francisco  Californio  94133/  415  398-0289 
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Where  there's  always  more  in  store. 


* 0P/M  is  q trademark  of  Dlgliol  Research. 
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SEPTEMBER 

Sept  24  Summit  City  Computer  Club 
will  meet  at  the  McMillen  Library 
on  the  Indiana  Institute  of  Tech- 
nology Campus  in  Ft.  Wayne,  IN. 
For  details  write  the  club  at  P.O. 
Box  5096,  Ft.  Wayne,  IN  46805. 

Sept  24  Birmingham  Microproces- 
sor Group  will  meet  at  Southcen- 
tral Bell  Company  headquarters 
bldg,  at  2 P.M.  For  further  details 
write  or  call  Jim  Anderson,  2931 


Balmoral  Rd.,  Birmingham,  AL 
35223;  (205)  897-9630. 

Sept  26  Okaloosa  Computer  Hobby- 
ist Club  will  meet  in  the  Santa 
Rosa  Rm,  in  the  Santa  Rosa  Mall, 
Mary  Esther,  FL  at  7 P.M.  For 
details  call  (904)  242-5938. 

Sept  26  Sacramento  Microcomputer 
Users  Group,  (SMUG),  7:30-9:30 
P.M.  at  SMUD  Training  Bldg.,  on 
59  St.  Write  Richard  Lerseth,  P.O. 
Box  161513  or  call  (916)  381-0335 
after  5:00  P.M. 


Sept  26  Computer  Amateurs  of  So. 
Jersey  will  holds  its  meeting  at 
the  National  Park  Municipal  Bldg., 
7 So.  Grove  Ave.,  National  Park,  NJ 
at  7:30  P.M.  For  details  call  (609) 
541-1010,  or  (609)  541-8296. 

Sept  27  Ventura  County  Computer 
Society  will  meet  at  Camarillo 
Public  Library,  3100  Ponderosa 
Dr.,  Port  Hueneme,  CA  93041  at 
7:30  P.M.  For  more  information 
write:  VCCS,  P.O.  Box  525,  Port 
Hueneme,  CA  93041. 


EACH  YEAR, 
WE  BUILD  ONE  OF 
AMERICAS  BEST 
RUN  BUSINESS 
ORGANIZATIONS. 

FROM  SCRATCH. 

Thanks  to  the  well-coordinated  efforts  of 
20  million  volunteer  workers,  United  Way 
annually  helps  improve  the  lives  of  people  in 
over  2,300  communities  across  America. 

And  we  do  it  all  in  a very  business-like 
way.  One  campaign  minimizes  fund-raising 
costs  and  corporate  volunteer  time  devoted  to 
fund-raising.  Some  of  America’s  top  business 
leaders  volunteer  their  time  and  expertise 
every  year  to  help  us  deliver 
the  maximum  in  human 
services  from  the  dollars 
people  give. 


Thanks  bo  you-  ib  works. 
Tor  all  oF  us, 


United  Way 


* A I'uiji *c  Sel-fiCi  a*  Tfiii  vapaj-inif-  & Tft* 


UNITED  WAY  OF  AMERICA  CAMPAIGN 
BUSINESS  PRESS  AD  NO-  gW-2970-78  — 7"  X 10" 

Volunteer  Agency : BozeU  & Jacobs,  loc.  Volunteer  Coordinator:  Norman  A Levy,  The  Procter  & Gamble  Co. 


BP3.?e 


Sept  27  Diablo  Professional  Users 
Group  (DPUG)  will  meet  at  Diablo 
Valley  College  Library,  near  the 
Willow  Pass  exit  of  Fwy.  680, 
from  8-10  PM.  For  details  write  or 
call  Bob  Hendrickson,  Elec- 
tronics Dept.,  DVC,  Pleasant  Hill, 
CA  94523;  (41 5)  687-8373. 

Sept  27  Boston  Computer  Society 
will  meet  at  the  Commonwealth 
School,  151  Commonwealth  Ave., 
Boston  at  7 P.M.  The  school  is 
located  on  the  corner  of  Dart- 
mouth St.  in  Boston’s  Back  Bay. 
For  information  write  or  call  the 
society  at  17  Chestnut  St., 
Boston,  MA  02108,  (617)  227-1399. 

Sept  28  Space  Coast  Microcompu- 
ter Club  will  meet  at  7:30  PM  at 
the  Merritt  Island  Library,  Merritt 
Is.,  FL.  Contact  Glynn  Mills  at  R3, 
Box  904,  Merritt  Is.,  FL  32952. 

Sept  28  Small  Computer  Engineer- 
ing Association  of  Minnesota 
(SCEAM)  will  meet  at  the  Resource 
Access  Center,  3010  Fourth  Ave. 
So.,  Minneapolis,  MN  55408  at  7 
P.M.  For  more  information  write  to 
thisaddressorca!l(612)  824-6406. 

OCTOBER 


Oct  1 The  Computer  Hobbyist 
Group  will  meet  at  1 P.M.  in  the 
Green  Center,  Rm  2.530,  of  Univ. 
of  Texas,  Dallas.  For  details  write 
to  P.O,  Box  11344,  Grand  Prairie, 
TX  75051 * 

Oct  1 Amateur  Radio  Research  and 
Development  Corp.  (AM  RAD) 
meets  the  first  Monday  of  each 
month  at  8 P.M.  at  the  Patrick 
Henry  Branch  Library,  101  Maple 
Ave.  E,  Vienna,  VA.  for  details 
write  the  club  at  1524  Springvaie 
Ave.,  McLean,  VA221Q1. 

Oct  2 Minnesota  Computer  Society 
will  meet  at  the  Brown  Institute, 
Room  51,  3123  E.  Lake  Street, 
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Share  the  Heathkit  experience  with  your  kids! 

Send  for  the  big  new 

HEATHKIT 

CATALOG 


Youll  find  nearly  4GC  fun-filled  kit 
building  experiences  both  you  and 
your  family  can  enjoy*  There's  ham 
gear,  color  TV's,  stereo  components, 
digital  clocks,  test  instruments,  treas- 
ure finders,  computers,  peripherals, 
and  MORE-aU  with  easy,  step-by-step 
instruction  manuals.  Share  the  Heath 
experience- if  II  make  your  whole  rela- 
tionship.,.a  lot  more  special! 


If*  FUN  to  build-in  more 
quality  for  your  electronics 
dollars!  Send  for  your 


HEATHKIT  CATALOG 


□ 


UMC  Send  my  personal  copy  of  the  newest 
Heathkit  Catalog,  I am  not  currently  on 
your  mailing  list. 

Heath  Company,  Dept.  343-450,  Benton  Harbor,  Ml  49022 


NAME, __ . 

A DO  RESS 

CITY_ _ 

STATE  21 R 

Interlace  Age 

Sfarf  a worthwhile  family  hobby  today! 
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enjoy  the  world’s 
leading  electronic 
kit  catalog... 


HEATHKIT  CATALOG 

Nearly  400  build-it-yourself 
kits  that  the  entire  family 
can  enjoy 

Send  for  your  free  copy  today! 


YOUR  COPY 
OF  THE  NEW 
HEATHKrf 
CATALOG 


featuring  the  world’s  leading  line  of  kit  and  fully  assembled 
personal  computer  systems*  — 
from  the  world  leader  in  top 
quality  electronic  products 
in  easy  to  build  kit  form  — 
nearly  400  kits  in  all, 
something  for 
every  interest! 


HEATH 


Schlumberger 


Send 
for  your 
copy  today 


You  can  also  redeem  this  coupon  at  any  of  the  Heath  kit  Elec- 
tronic Cenierst  cpasMo-coast  wh ere  Heathkit  products  are 
sold,  displayed  and  serviced.  Check  the  white  pages  of  your 
phone  book  for  the  store  near  you, 

fUnits  of  Schlumberger  Products  Corporation. 


Heath  Company,  Dept*  343-450 
Benton  Harbor,  Michigan  49022 


# Computer  products  include  8-bit  and  16-bit  computers,  CRT 
video  terminal,  paper  tape  reader/punch,  cassette  or  floppy  disk 
storage,  LA36  DEC  Writer  II  Printer  Terminal,  Serial  and  parallel 
interfaces,  software  programs,  a self-instruction  microprocessor 
program  with  trainer,  complete  computer  library  and  lots  more! 

Heath  Company,  Dept,  343-450  Benton  Harbor,  Michigan  49022 


Please  send  me  my  FREE  Heathklt  Catalog. 

! am  not  on  your  mailing  list. 

N ame 


Address, 


City_ 


_S(ate_ 


GP-153 
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NEW  FROM  \ITAN! 

HIGH  SPEED  PRODUCTS  TO  UPGRADE 
YOUR  CURRENT  SYSTEM. 


ZPU-2  — Usi  ng  a 4MH  z Z8G  A™  micropro- 
cessor, this  board  provides  for  full  system  support 
in  any  system.  The  on  board  clock  provides  for 
switch  selectable  2 or  4 MHz  operation  and 
jumper  selectable  wait  states  generation  for 
those  systems  where  it  is  necessary  to  access 
memory  or  I/O  interfaces,  jump-on- reset  circu  itry 
can  initiate  program  execution  at  any  256  byte 
boundary. 

TM-Z80  is  a registered  trademark  of  Zilog. 

OPTIONS  which  will  provide  powerful  sys- 
tem support  include:  memory  mapping  hardware 
to  map  4K  byte  program  segments  into  1 
Megabyte;  four  sections  of  16  registers  will 
provide  for  rapid  context  switching  between 
four  programs;  four  channel  DMA  controller; 
AM  9511  Floating  Point  Processor  chip  to  provide 
high  speed  mathematical  formulations  for 
engineering  or  technological  applications. 


K Series  DMB  — 4 MHz  Dynamic  Mem- 
ory Boards.  Choose  any  of  these  four  high  density 
Memory  Boards  in  either  32,  48,  64  or  128K 
bytes  with  low  power  consumption  and  fast 
operation  using  ZPU-2,  without  wait  states.  Cycle 
timing  performed  by  precision  digital  delay  line 
independent  of  5-100  Bus.  Fully  transparent 
refresh  cycle  is  generated  only  when  needed  to 
help  provide  low  power  consumption,  Extend 
addressing  capability  up  to  1 Megabyte  co-resi- 
dent i n system  when  used  with  ZPU-2 . Su perior 
noise  suppression  through  use  of  molded  ceramic 
bypass  capacitors,  pow'er  and  ground  grids  and 
keeping  trace  lines  to  minimum  length, 


SMB-2  — System  Monitor  Board-2,  a flexible 
multi  function  board  providing  circuitry  to  inter- 
face w'ith  commonly  used  peripherals.  Wait  State 
generation  for  4MHz  operation.  Provides  for 
Jump-To-Monitor  on  reset,  Xi tan's  ZAPPLE 
MONITOR  in  2K  of  MASKED  ROM  provides 
complete  system  control  and  extensive  I/O 
manipulation,  SMB-2  provides  a cassette  interface 
capable  of  1200/2400  baud  rate.  Two  R5-232 
serial  ports  (one  may  be  reconfigured  for  current 
loop),  and  an  8-bit  parallel  port  with  two  control 
lines.  Sockets  for  up  to  4K  EPROM  (2708  or 
271 6.  ONE  2708  suppl ied)  and  sockets  for  up  to 
2K  RAM  (IK  supplied). 

Interface  One:  anl8"ribboncablecon- 
nector  w'hich  eliminates  the  handwiring  of  26 
wires  to  connect  I/O  devices.  Interface  One 
consists  of  three  25  pin  female  connectors,  on 
a PC  board,  to  terminate  the  SMB-2;  the  ribbon 
terminates  in  a 26  pin  male  connector. 


VISIT  YOUR  AUTHORIZED  XITAN  DEALER! 


Combine  the  above  boards  into  your  main  frame 
or  ours  and  customize  a system  from  the  ground  up. 


11 01  -H  State  Road/Princeton,  New  Jersey  08540  □ (609)  921-0321 
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Minneapolis,  MN.  For  further  in- 
formation contact  the  Society  at 
Box  35317,  Minneapolis,  MN 
55435,  Attn:  Jean  Rice. 

Oct  3 Tidewater  Computer  Club 
will  meet  at  the  Electronic  Com- 
puter Programming  Institute, 
Janaf  Office  Bldg.,  Janaf  Shop- 
ping Center  in  Norfolk.  The  club 
also  meets  on  the  3rd  Tuesday  of 
the  month.  For  details  contact:  CL 
Dawson  Yeomans,  interface 
Chairman,  677  Lord  Dunmore  Dr., 
Virginia  Beach,  VA  23462. 

Oct  4 Columbus  Computer  Club 
will  meet  at  the  Center  of  Science 
and  Industry  at  7:30  P.M.  For  fur- 
ther information  write  c/o  Fred 
Hatfield  K8VDU,  Computer  Data 
Systems,  1372  Grandview  Ave., 
Columbus,  OH  43212,  or  call  (614) 
488-3347, 

Oct  4 Kitchener  Waterloo  Micro- 
computer Club  will  meet  at  the 
University  of  Waterloo,  Room 
3388,  Engineering  Bldg.  #4, 
University  Ave.,  Waterloo,  On- 
tario, Canada  at  7:30  P.M. 

Oct  4 Lincoln  Computer  Club  will 
hold  its  meeting  at  the  South 
Branch  Library  located  on  27th 
and  South  Sts,  at  7 P.M.  For  more 
details  write  Hubert  Paulson,  Jr, 
422  Dale  Dr,  Lincoln,  NE68510. 

Oct  4 New  England  Computer  Soci- 
ety will  meet  in  the  cafeteria  of 
the  MITRE  Corp.  at  7:00  P.M, 
Located  on  Route  62  in  Bedford, 
MA,  Contact  Dave  Day  at  P.O. 
Box  198,  Bedford,  MA  01730,  (603) 
434-4239  for  details. 

Oct  4 The  Valley  Computer  Club 
will  meet  at  7 P.M.  at  the  Harvard 
School  located  at  3700  Coldwater 
Canyon,  Studio  City,  CA. 

Oct  4 Sacramento  TRS-80  User's 
Group  meets  on  the  1st  Wednes- 
day of  each  month  from  7-10  PM. 
For  location  and  other  informa- 
tion call  Sal  Alestra  at  (916) 
927-0237  or  write  437  Berthoud 
St.,  Sacramento,  CA 95838. 

Oct  5 Bay  Area  Microprocessors 
Users  Group  (BAMUG)  will  meet 
in  the  Hayward  ROC  Center, 
26316  Hesperian  Blvd.,  Hayward, 
CA  at  7:30  P.M,  For  further  details 
write  BAMUG,  1211  Santa  Clara 
Avenue,  Alameda,  CA  94501. 

Oct  5 Microcomputer  Users  Group 
(MCG)  will  hold  its  meeting  at  the 
University  of  Minnesota,  Elec- 


trical Eng.  Rm,  115  at  7 P.M.  The 
club  meets  every  Thursday.  For 
more  information  write  MCG, 
Dept,  of  Elec.  Eng.,  123  Church 
St.  S.E.,  Minneapolis,  MN  55455. 

Oct  5 Northwest  Computer  Soci- 
ety meets  in  the  Pacific  Science 
Center  in  Seattle,  Room  200  at 
7:30  P.M.  The  club  also  meets  on 
the  third  Thursday  of  the  month. 
For  more  details  write  NCCN, 
Box  41 93,  Seattle,  WA  98055. 

Oct  6 Crescent  City  Computer  Club 
will  hold  its  meeting  at  the  Uni- 
versity of  New  Orleans,  Lakefront 
Campus  at  8 P.M.  Call  Bob  Latham 
at  (504)  722-6321  for  more  detai  Is. 

Oct  6 Microcomputer  Information 
Group  will  meet  at  7 P.M.  at  the 
Microcomputer  Resource  Center, 
5150  Anton  Dr.,  Rm.  212,  Madison, 
Wl  53719,  (608)  274-8925.  Len 
Lindsay,  president. 

Oct  7 Louisville  Area  Computer 
Club  (LACE)  will  meet  at  the  Uni- 
versity of  Louisville,  Speed  School 
Auditorium  at  1 P.M.  For  details, 
write  the  club  at  115  Edgemont 
Dr.,  New  Alban,  IN  47150. 

Oct  7 Milwaukee  Area  Computer 
Club  will  meet  at  1 P.M.  at  the 
Waukesha  County  Technical  In- 
stitute, New  Berlin,  WL  Call  (414) 
246-6634  for  further  detai  Is. 

Oct  7 Oklahoma  Computer  Club 
will  be  meeting  at  the  Belle  Aisle 
Library  at  10  A.M.  Call  Al  Camp- 
bell at  (405)  842-4933  for  details. 

Oct  7 South  Central  Kansas  Ama- 
teur Computer  Association,  9:00 
A.M.,  Wichita  Public  Library, 
Wichita,  KS.  For  further  informa- 
tion call  Chris  Borger  at  (316) 
265-1120  or  Dave  Rawson,  1825 
Gary,  Wichita,  KS  67219,  (316) 
744-1629  for  f urther  details, 

Oct  7 Southern  Nevada  Personal 
Computing  Society  will  meet  at 
Clark  County  Community  Col- 
lege, Las  Vegas,  NV  at  12:00.  The 
club  also  meets  on  the  3rd  Satur- 
day of  the  month.  For  further  in- 
formation write  SNPCS,  1405 
Lucille  St.,  Las  Vegas,  NV  89101 
or  call  (702)  642-0212. 

Oct  10  Okaloosa  Computer  Hobbyist 
Club  will  meet  in  the  Community 
Room  of  the  First  Federal  Sav- 
ings & Loan  Assoc,  of  Okaloosa 


Program  faster, 
with  fewer  errors 

Save  time,  save  money,  have  more 
fur  when  you  write  programs  in  BASIC 
on  our  new  combination  Program  Coding/ 
CRT  Layout  Sheets. 

Gives  you  2 form  uses  for  the  price 
of  one.  Use  full  28  line  x 80  column 
grid  area  for  regular  program  steps.  To 
plan  display  layouts,  simply  keep  your 
characters  within  the  appropriate  CRT  in- 
dicator lines,  and  you'll  automatically  see 
where  they'll  be  on  your  CRT  screen. 

Gives  you  4 extra  coding  lines  on  every 
sheet  Full  28  line  x 80  column  coding 
capacity  saves  you  14  sheets  out  of  every 
100,  compared  to  24-line  forms,  yet  we 
offer  full-size  6mm  x 3mm  grid  blocks. 

Works  with  your  CRT  display,  no  matter 
what  brand  you  own.  Equipped  for  bath 
16  line  x 64  column  and  24  line  x 80 
column  display  formats. 

Surface-engineered  to  take  both  pen 
& pencil  without  blotching.  Gives  you 
crisp,  sharp  characters  whether  you  write 
with  pencil  or  plastic-tip  pens. 

Eye-comfortable  soft  blue  grid.  All 
grid  rulings,  tints,  and  division  rules  are 
easy  on  your  eyes,  even  after  hours  of 
continuous  programming. 

Bright  white  sheet  makes  your  charac- 
ters easy  to  read.  Heavy  22-pound  brilliant 
white  opaque  paper  gives  your  writing 
contrast. 

8Vz  x II  size  saves  you  money.  . .fits 
standard  binders,  folders,  & files.  De- 
signed to  serve  professional  programmers, 
hobbyists,  and  small  business  people  ec- 
onomically. 

Your  choice  of  looseleaf  style  or  50- 
sheet  pads.  Both  are  3-hole-punched. 
The  choice  is  yours. 

Try  a pack  today.  Ask  your  local 
computer  store  for  Stirling/Bekdorf  7SC1  rs. 
Or  use  the  coupon  below  to  get  them 
right  now. 

YES.  Rush  me  the  quantity  of  78C1  BASIC 
Coding/CRT  Layout  Sheets  I have  indicated  below: 

Looseleaf 

□ 1 00  = $6,05  + $1 .50  shpg. 

□ 500  = $24.10  + $2.85  shpg 

Pads 

□ two  50  sht.  pads:  $6.35  + $1.50  shpg. 

□ ten  50-sht.  pads  $26  85  -+  $2.85  shpg. 

! □Enclosed  is  my  check  Im  $ — 

□Charge  to  C Master  Charge:  HVisa 

Card  i 

Name — 

| Add  r ess _ — _ 

I City  

j State — Zip  _ — _ 

| Stirling/Bekdorf 

J 4407  Porltwood  Son  Antonio,  TK  7&7I8  15171  874-5643 
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modem  / 'mo  • dam  / [modulator 
+ demodulator]  n - s : a device  for 
transmission  of  digital  information 
via  an  analog  channel  such  as  a tele- 
phone circuit. 


USES* 


• Complete  Data  Communications  Subsystem 
Including  Autodial  Capability  • Fully  S-100  Bus  Compatible 
Proven  in  Numerous  Applications  • Communication  Compatible  with 
North  American  Standard  Bell  System  103  Modems  • Software  Control  of 
Originate  and  Answer  Format,  and  Parity  • Extensive  Self-Test  Capability  • All  Digital 
Modulation  and  Demodulation  Means  No  User  Adjustments  Required  • On-Board  Crystal 
Oscillator  Insures  Proper  Timing  in  all  S-100  Systems  • Break  Generation  • Meets  or  Exceeds 
all  Bell  System  and  FCC  Specifications  for  use  with  a CBT Coupler  (Data  Access  Arrangement 


• Intelligent  Terminal  • Timesharing  • Distributed  Processing  • Automatic  Data  Collection 

• Access  to  Remote  Data  Base  • Line  Concentrator  • Telecommuting 

• Electronic  Mail  • Remote  Access  to  Process  Control  Systems 

• Software  Exchange  • Interactive  Games  • Community 
Electronic  Bulletin  Board  • Downline  Loading  of 
Software  to  Remote  Systems  • Remote 
Software  Maintenance  and 
Customer  Support 


FEATURES  • 


-DAA)  • 90  Day  Limited  Warranty 


D.C.  Hayes  Associates,  Inc. 

16  PERIMETER  PARK  DR.  SUITE  101 
P.O.  BOX  9884  ATLANTA,  GEORGIA,  30319  (404)  455-7663 

DISTRIBUTED  IN  CANADA  BY  TRINTRONICS,  LTD.,  TORONTO 
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County,  158  Efgm  Pkwy  N.E.,  Ft 
Walton  Beach,  FL  at  7 P.M.  For 
details  call  {904)  242-5938. 

Oct  10  Rome  Area  Computer  En- 
thusiasts (RACE)  meets  on  the 
second  Tuesday  of  every  month 
at  Patty's  Stagecoach  Inn  at  7:30 
P.M.  For  details  contact  Mike 
Troutman,  RD  1,  W.  Carter  Rd., 
Rome,  NY  13440,  (315)  336-0986. 

Oct  11  Home  Computers  Users 
Group  for  Radio  Shack  TRS-80 
meets  at  7:30  PM.  For  details  write 
or  call  TRS-80  Users  Group  Infor- 
mation of  Eastern  Massachusetts, 
cfo  Miller,  61  Lake  Shore  Road, 
Natick,  MA  01760,  (617)653-6136. 

Oct  11  Homebrew  Computer  Club 
meeting  will  begin  at  7 P.M.  in 
Menlo  Park,  CA  at  the  Stanford 
Linear  Accelerator  Center  Audi- 
torium. Contact  the  club  at  P.O. 
Box  626,  Mountain  View,  CA 
94042,  (415)  967-6754  for  details. 

Oct  12  The  New  York  Amateur  Com- 
puter Club  meets  on  the  2nd 
Thursday  of  each  month  at  Ber- 
nard Baruch  College,  Rm.  903,  17 
Lexington  Ave,  (corner  23rd  St.), 
New  York,  NY  at  7 PM.  For  more 
information  write  P.O.  Box  106, 
Church  St.  Station,  NY,  NY  10007. 

Oct  12  Mid  America  Computer  Hob- 
byist meeting  will  be  at  7:00  P.M, 
at  Commercial  Federal  Savings  & 
Loan,  Bellevue  NE,  Intersection  of 
Galvin  Rd.  and  U.S.  Hwy.  73-75. 
Write  P.O.  Box  13303,  Omaha,  NE 
68113  forfurther  information. 


Oct  12  North  Florida  Computer 
Society  will  meet  at  227  Edison 
Dr.f  Pensacola,  FL  32505.  For  de- 
tails write  this  address  or  call 
Eugene  Rhodes  at  (904)  453-3844. 

Oct  12  The  Rochester  Area  Micro- 
computer Society  will  meet  at  the 
RIT  Campus,  Rm.  1030,  Bldg.  9 at 
7:30  P.M,  For  details  write  RAMS, 
P.O.  Box  D,  Rochester,  NY  14609. 

Oct  12  Utah  Computer  Association 
will  meet  at  Murray  High  School, 
Rm  154,  5440  S,  State  St.,  Salt 
Lake  City,  UT  at  7 P.M.  For  details 
write  or  call  Larry  or  Holly  Barney, 
1928  S.  2600  E„  Salt  Lake  City,  UT 
84108.(801)485-3476. 

Oct  13  HAUCC  will  meet  at  7:30  PM 
in  Rm  117  of  the  Science  & Re- 
search Bldg,  of  the  main  campus 
of  the  Univ.  of  Houston.  For  more 
details  write  or  call  P.O.  Box  37201, 
Houston,  TX  77036,  (713)  661-6806. 

Oct  13  Northern  New  Jersey  Ama- 
teur Computer  Club  (NNJ ACC)  will 
hold  its  meeting  at  the  Fairleigh 
Dickenson  University,  on  the 
Rutherford  Campus,  Becton  Hall, 
Room  B8,  at  7 P.M.  For  details 
write  NNJACC,  593  New  York 
Ave.,  Lyndhurst,  NJ  07071 . 

Oct  14  The  Permian  Basin  Compu- 
ter Group  — Odessa  Chapter 
meets  at  1 P.M.  in  the  Electronic 
Technology  Bldg.,  Room  203  on 
the  Odessa  College  campus.  For 
details  contact  John  Rabenaldt, 
Box  3912,  Odessa,  TX  79760,  (915) 
332-911. 


Oct  15  Central  Florida  Computer 
Club  will  meet  at  2010  Fosgafe 
Dr.,  Winter  Park,  FL  32789  2:00 
PM.  Contact  Bill  Kerns  for  details. 

Oct  15  Cleveland  Digital  Group 
meets  at  2 P.M.  in  the  old  railroad 
station  at  Safier's  Inc.,  8700  Har- 
vard Ave.,  Cleveland,  OH  44105. 
Write  the  club  at  this  address  for 
more  information. 

Oct  17  Rhode  Island  Computer 
Hobbyists  (RICH)  meets  the  at 
the  Knight  Campus  of  Rhode 
island  Junior  College  in  the 
Faculty  Cafeteria  at  7:30  P.M.  For 
details  contact  Emilio  lannucillo, 
RICH,  P.O.  Box  559,  Bristol,  R1 
02809,  or  call  (401)253-5450. 

Oct  19  Madison  Computer  Society 
will  meet  at  7:30  P.M.  at  2707 
McDivitt  Rd.,  Madison,  Wl  53713. 
MikeShoh,  president. 

Oct  19  Sacramento  Pet  Workshop 
meets  from  7-10  P.M.  every  third 
Thursday  of  the  month.  For  more 
information  contact  David  Howe, 
(916)445-7926. 

Oct  20  Amateur  Computer  Group 
of  New  Jersey  (ACGNJ)  meets  at 
UCTI,  1776  Raritan  Rd.,  Scotch 
Plains,  N J 07076  at  7 P.M.  For  fur- 
ther Information  write  to  the  club 
at  the  above  address. 

Oct  20  Long  Island  Computer 
Association  meets  at  7 PM  at  the 
New  York  Institute  of  Technology, 
Old  Westbury  Campus,  Route 
25A  between  Route  107  and  Glen 


ADDRESS  YOUR  PROBLEMS 


SSG  has  a Name  and  Address  Record  Selection 
System  that  can  make  any  8080  or  Z-8Q  micro- 
computer running  with  CP/M* 
and  CBASIC  into  a small- 
business  problem-solver. 

Our  NAD™  Name  and  Ad- 
dress system  can  print  sheets 
of  adhesive  labels— or  reports 
— of  any  part  of  your  customer 
or  member  lists.  Select  your 
mailing  or  report  group  by 
last  initial,  zip  code,  street  or 
town,  or  any  other  whole  or  partial  field  in  your  data 
base.  Or  use  the  l<hidden  code"  of  user-specified 


qualifying  information  provided  for  each  tile  to 
select  only  the  doctors,  apartment-dwellers,  4-door 
station  wagon  owners,  and 
so  on. 

NAD™  is  completely  interactive 
and  self-teaching.  It  requests 
data  in  sequence  and  reports 
entry  errors  back  to  the  opera- 
tor. So  anyone  in  your  company 
can  use  NAD™  effectively. 

In  fact,  our  new  enhancement 
of  NAD™  is  so  full  of  sophisti- 
cated features,  you  ll  want  to  mail  the  coupon  on 
the  reverse  side  of  this  ad  today. 


/tructured  /y/tem/  Group 
Incorporated 
5208  CLAREMONT  AVENUE 
OAKLAND,  CALIFORNIA  94618 
(415)  547-1567 
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Cove  Rd.,  Rm.  508.  For  more 
details  write  Long  Island  Com- 
puter Association,  36  Irene  Lane 
East,  Plainview,  NY  11803. 

Oct  21  Computer  Hobbyist  Group 
of  North  Texas  will  meet  at  UTA 
University  Hall,  Rm  108  at  1 PM  in 
Arlington,  TX.  For  details  contact 
Neil  Ferguson  at  P.O.  Box  1344, 
Grand  Prairie,  TX  75051,  (817) 
387-0612. 

Oct  21  Philadelphia  Area  Computer 
Society  will  meet  at  2 PM  at 
LaSalle  College  Science  Bldg,  at 
the  corner  of  20th  & Olney  Ave. 
For  more  details  write  PADS,  P.O. 
Box  1954,  Philadelphia,  PA  19105. 

Oct  21  The  7C’s  Committee  (Affili- 
ated with  the  Cleveland  Digital 
Group)  will  meet  at  Cleveland 
State  University  Student  Services 
Bldg.,  in  the  Kiva  Room  at  2:00 
P.M.  For  more  information  write  to 
Cleveland  Digital  Group,  8700  Har- 
vard Ave.,  Cleveland,  OH  44105. 

Oct  21  San  Diego  Computer  Soci- 
ety will  meet  at  the  Grossmont 
Community  College  Student  Cen- 
ter, 8800  Grossmont  College  Dr., 
El  Cajon,  CA.  Doors  open  at  12:30. 
For  details  write  P.O.  Box  9988, 
San  Diego,  CA  92109,  or  call  (714) 
565-1738. 


Oct  22  Birmingham  Microproces- 
sor Group  will  meet  at  Southcen- 
tral Bell  Company  headquarters 


bldg,  at  2 P.M.  For  further  details 
write  or  call  Jim  Anderson,  2931 
Balmoral  Rd.,  Birmingham,  AL 
35223;  (205)897-9630. 

Oct  22  Summit  City  Computer  Club 
will  meet  at  the  McMillen  Library 
on  the  Indiana  Institute  of  Tech- 
nology Campus  in  Ft.  Wayne,  IN. 
For  details  write  the  club  at  P.O. 
Box  5096,  Ft.  Wayne,  IN  46805. 

Oct  24  Computer  Amateurs  of  So. 
Jersey  will  holds  its  meeting  at 
the  National  Park  Municipal  Bldg., 
7 So.  Grove  Ave.,  National  Park,  NJ 
at  7:30  P.M.  For  details  cal!  (609) 
541-1010,  or  (609)  541-8296. 

Oct  24  Sacramento  Microcomputer 
Users  Group,  (SMUG),  7:30-9:30 
P.M.  at  SMUD  Training  Bldg.,  on 
59  St.  Write  Richard  Lerseth,  P.O. 
Box  161513  or  call  (916)  381-0335 
after5:00  P.M. 

Oct  25  Ventura  County  Computer 
Society  will  meet  at  Camarillo 
Public  Library,  3100  Ponderosa 
Dr.,  Port  Hueneme,  CA  93041  at 
7:30  P.M.  For  more  information 
write:  VCCS,  P.O.  Box  525,  Port 
Hueneme,  CA  93041. 

Oct  25  Diablo  Professional  Users 
Group  (DPUG)  will  meet  at  Diablo 
Valley  College  Library,  near  the 
Willow  Pass  exit  of  Fwy,  680, 
from  8-10  PM.  For  details  write  or 
call  Bob  Hendrickson,  Elec- 
tronics Dept.,  DVC,  Pleasant  Hill, 
CA  94523;  (41 5)  687-8373. 


Oct  25  Boston  Computer  Society 
will  meet  at  the  Commonwealth 
School,  151  Commonwealth  Ave., 
Boston  at  7 P.M.  The  school  is 
located  on  the  corner  of  Dart- 
mouth St.  in  Boston’s  Back  Bay. 
For  information  write  or  call  the 
society  at  17  Chestnut  St., 
Boston,  M A 02108,  (617)227-1399. 

Oct  26  Space  Coast  Microcompu- 
ter Club  will  meet  at  7:30  PM  at 
the  Merritt  Island  Library,  Merritt 
Is.,  FL.  Contact  Glynn  Mills  at  R3, 
Box  904,  Merritt  Is,  FL  32952. 

Oct  27  Alamo  Computer  Enthusi- 
ast meets  at  7:30  PM  in  Rm  104  at 
Chapman  Graduate  Center  at  Trin- 
ity University,  San  Antonio,  TX. 
For  details  call  (512)  532-2340,  or 
write  to  the  club  at  7517  Jonquill, 
San  Antonio,  TX  78233. 

Oct  27  Washington  Amateur  Com- 
puter Society  will  meet  at  the 
Catholic  University  of  America, 
St.  Johns  Hall,  located  at 
Michigan  and  Harewood  Aves.  in 
Washington,  D.C.  Contact  Bill 
Stewart  at  (202)  722-0210  for  club 
details  between  the  hours  of  10 
A.M.and  12  P.M. 

Oct  31  The  Digital  Group  Group 
meets  the  last  Tuesday  of  each 
month  in  the  meeting  room  of 
Consumer  Systems  at  2107  Swift 
Rd,  Oak  Brook,  IL  at  7:30  PM.  For 
more  information  write  the  group 
do  William  L.  Colsher,  4328  Nut- 
meg Ln,  Apt.  Ill,  Lisle,  IL  60532, 


VERY  DIRECT  MAIL 


If  your  business  is  using  an  8080  or  Z~80  micro- 
processor running  with  CP/M*  and  CBASIC,  SSG's 
NAD™  name  and  address  system  and  QSORT" 
sort/merge  software  are  precisely  the  tools  you 
need  to  sort  out  your  mailing  problems. 

The  SSG  Name  and  Address  Record  Selection 
System  generates  adhesive  labels  or  reports  from 
your  customer  payroll,  membership  and  other  lists. 
QSORT"  software  allows  you  to  handle  sophis- 
ticated multi-key  sorting  for  list-making  projects 
on  a single  diskette. 

Together,  they  make  direct  mail  and  other  listing 
projects  a snap.  Just  mail  the  coupon  today  for 
brochures  or  ordering. 

CP/to T is  a trademark  of  Digitat  Research, 

NAD"1  and  GSORT™  are  trademarks  of  Structured  Systems  Group. 


r □ Please  send  me  [he  Cnee  brochure  on  MAD”.  i 

i □ Please  send  me  Ihe  (roe  brochure  on  GSOHT',  i 

□ Enclosed  please  find  my  check  (or  NAD1'  on  B,J  diskette  and  documem 

I tation:  $79  (Cal.  res.  add  tax).  I 

□ Enclosed  please  lind  my  check  for  QSGRT'*on  Br  diskette  whh  document  . 
taiion;  $95  (Cal  res.  add  tax). 

□ Enclosed  please  lind  my  check  for  CBA5IC”  $99. 96  {Cal  res.  add  tax) 

□ Please  cha  rge  my  order  lo  my  tlank  America  rd  it 

MaslerCharge  If 


NAME 

ADDRESS'. 
CITY. 


TyPE  OF  BUSINESS  . 
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By  James  S.  White 


Using  computers  for  education  is  the  theme  of  this 
month’s  issue  of  INTERFACE  AGE.  Several  articles  ex- 
plain some  of  the  techniques  and  benefits  of  using  com- 
puters as  teaching  tools.  Businesses  can  benefit  con- 
siderably from  these  ideas.  Education  isn’t,  and 
shouldn’t  be,  limited  to  schools. 

One  of  the  most  important  assets  of  a business  is  the 
skills  of  its  people.  Education  of  employees  can  result 
in  dramatic  increases  in  their  skills  and  performance. 
Any  educational  technique  which  increases  the  cap- 
abilities of  employees  at  reasonable  cost  is  beneficial  to 
the  business.  For  some  educational  techniques,  the  rate 
of  return  on  investment  can  be  very  high. 


. . .the  user  receives  only  the 
amount  of  training  he  or  she  needs, 
as  well  as  receiving  it  just 
when  it  is  needed.  The  novice  can 
ask  for  as  much  or  as  little 
detailed  explanation  as  is  needed. . . 


Computer  assisted  education  can  be  done  in  many 
ways.  Three  types  of  techniques  or  uses  are  most  ob- 
viously beneficial  to  businesses  today. 

One  ideal  use  of  computers  for  education  is  to  teach 
people  how  to  use  computers.  One  possible  approach  is 
the  historical  tutorial  method  with  a new  type  of  teacher, 
a computer  which  is  the  subject  as  well  as  the  teacher. 
Under  this  approach,  a student  would  be  “told”  by  the 
computer  how  to  use  the  computer  to  do  a certain  job.  The 
computer  video  terminal  or  printer  would  instruct  the  stu- 
dent step-by-step  in  what  buttons  to  push,  etc.  The  stu- 
dent’s response  would  be  evaluated  by  the  computer 
program.  Subsequent  computer  instructions  to  the  stu- 
dent could  be  error  explanations,  repetition  of  the  les- 
son with  more  detail,  or  instruction  on  the  next  phase. 

A different  approach  to  computers  teaching  about 
themselves  is  to  combine  training  with  doing  the  job. 
This  prompting  is  the  ultimate  in  on-the-job  education. 
In  this  approach,  the  computer  instructs  the  user  step- 
by-step  as  the  work  is  done.  In  more  sophisticated  ver- 
sions of  such  training  systems,  the  user  receives  only 
the  amount  of  training  he  or  she  needs,  as  well  as  receiv- 
ing it  just  when  it  is  needed.  The  novice  can  ask  for  as 
much  or  as  little  detailed  explanation  as  is  needed  for 
each  step  or  operation.  The  user  who  knows  the  proce- 
dures “by  heart”  is  not  slowed  down  by  tutorial  material. 

This  tutorial  approach  is  ideal  because  the  student 
receives  practical  experience  at  the  same  time  as  train- 
ing. Skills  correctly  learned  are  used  and  refined  as 
training  progresses.  And  these  are  exactly  the  practical 
skills  he  or  she  will  need  for  a job  in  the  practical  busi- 
ness environment. 


DIGITAL/  _TL 

RELIABILITY 
QUALITY 
DEPENDABILITY 


fiKFiS 

8K  STATIC  RAN 


ADDRESSING 


NDVI  V i V 


BLOCKS 


SELECTED 


TWO  ir 

BY  PLUGGABLE  JUMPERS  AT  BOARD  EDGE 


PROTECT 


ON-BOARD  SWITCH  WRITE  PROTECTSAJNPROTECTS  ALL  8K 
OR  EACH  4K  BLOCK  CAN  BE  PROTECTED  VIA  FRONT  PANEL 


BUFFERING 


ALL  S-100  BUS  UNES  ARE  FULLY  BUFFERED 
ONE  LS-TTL  LOAD  PER  LINE 


I f|\A/  PfHA/PQ  21L02  FLAMS- THE  8KRS  TYPICALLY  REQUIRES  15  AMPS 

LUYV  I U VY  L l\  AT e VOLTS- 4 ON-BOARO  5 VOLT  REGULATORS 

WAIT  QTATPQ  O.  I.  OR  2 WAIT  STATES  MAY  BE  SELECTED 
Wnl  I OlnlLO  VIA  A PLUGGABLE  JUMPER 


QUALITY 

GUARANTEE 


THE  BOARD  IS  GLASS  EPOXY  WITH  StK  SCREEN  LEGEND 

FULL  SOLDER  MASKS  ON  BOTH  SOES.  FLOW  SOLDERING  GOLD  CONTACTS 

»F  NOT  SATISFIED  RETURN  THE  UNDAMAGED  8KRS  WITHIN 
10  DAYS  FOR  FULL  REFUND  • ALSO  00  DAY  LIMITED  WARRANTY 


DELIVERY 


STOCK  TO  30  DAYS  • CALL  BETWEEN  8 30  AND  600  TO  RESERVE 
YOUR  8KRS  OR  FOR  MORE  INFORMATION 


PHANTOM 

TESTING 


MEMORY  DISABLE  6 IMPLEMENTED  VIA  PHANTOM  (RlN  67) 


COMPLETE  TESTING  NOT  ONLY  OF  ALL  NCMORY  CELLS  BUT  ALSO 
Of  ALL  SUPPORT  CIRCUTRY  AND  OPTIONS 


SPECIAL 


INTRODUCTORY 

PRICE 

ASSEMBLED/TESTED 


450  ns  250  ns 


$14995  $18995 

CALIFORNIA  RESIDENTS  ADD  6 % TAX 


(714)  992-5540 
2555  E.  CHAPMAN  AVE. 
SUITE  604 

FULLERTON,  CA  92631 
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Why 

Pay  More? 

Why  pay  for  more  printer  than  you  need?  Our 
series  40  printers  offer  more  features  for  less 
bucks  than  any  other  commercial  quality  printer 
on  the  market  today.  A complete  stand-alone  40 
column  impact  dot  matrix  printer  with  a 64 
character  ASCII  set.  Includes  power  supply, 
casework  and  interface  electronics.  Single 
quantity  price  for  the  parallel  ASCII  interface 
model  is  $425.  Serial  RS232/current  loop 
interface  models  start  at  $575.  OEM  discounts 
available. 

For  more  infor- 
mation write  to: 

MPI  2099  West 
2200  South,  Salt 
Lake  City,  Utah 
84119  or  call  (801) 

973-6053. 
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SYSTEM  710 


COMPLETE 

BUSINESS 

COMPUTER 

ACCOUNTING 

SYSTEMS 

WITH  FULL  PROFESSIONALLY  DESIGNED 
SOFTWARE  PACKAGES  INCLUDING  GEN- 
ERAL LEDGER,  ACCOUNTS  RECEIVABLE, 
ACCOUNTS  PAYABLE,  POINT-OF-SALE  IN- 
VENTORY, SORTING,  MERGING  AND  MAIL 
LIST  PROGRAMS.  ALL  PROGRAMS  SHARE 
A COMMON  DISK  FILE  DATA  BASE  AND 
THEREFORE,  INSTANT.  UP-TO-THE-MIN- 
UTE BALANCE  SHEETS  AND  PROFIT/LOSS 
STATEMENTS  ARE  NO  LONGER  A DREAM, 
BUT  ARE  NOW  REALITY. 


SYSTEM  700 


Disappointed  by  many  of  the  "business"  systems  you've  seen? 

Nice  hardware,  but  no  software,  RIGHT?  At  last  there  is  a totally 
integrated  system  (THAT  WORKS!)  available  now  which  is  just 
right  for  your  needs  and  budget.  Our  SYSTEM  700  series  of 
business  computers  offers  completely  interactive  and  self- 
prompting  programs  which  even  your  secretary  could  operate 
after  only  2-3  hours  of  familiarization. 

THE  SYSTEM  ALSO  OFFERS: 

Multi-User  Capability  (your  parts  room  can  run  inventory  white  bookkeeping  does  genera!  ledger) 

Word  Processing  (computer  generated  forms  and  letters  which  look  individually  typed) 

^ Broad  Peripheral  Base  (6.4  Megabyte  floppy  disks,  29-70  Megabyte  hard  disks,  Multi-Terminal  Adapters,  Modems, 
Controller  Interfaces  and  more) 

^ Graphics  Capability 


User  Programmable  (Compilers,  Assemblers,  etc.) 

Extensive  Software  Library  including  Cash  Flow  Analysis,  Buy/Lease  Analysis,  Loan  Analysis,  Production/Man-hour 
Ratio  Analysis  programs,  and  many  more  Business/Management  aids  available  at  a nominal  price. 

Full  Factory  and  Dealer  service  and  maintenance  support  nationwide. 


^ Based  on  ourFASTsSOO  Central  Processing  Unit  which  utilizes  the  industry  stam 
dard  S- 100  mainframe  for  full  compatability  with  many  other  $-100  products. 
(CPU  available  separately,  call  for  prices) 

STARTING  AS  LOW  AS  $5999* 

‘INCLUDING  SOFTWARE  GLT  A/R,  A/P,  INVENTORY  PROGRAM 
PACKAGE  AB-1 


T 

See  us  at 

A DATATROINIICS,  INC. 

^^Jj|  SOUTH  2605  SULLIVAN  ROAD  • 509/926-9938 

]r\ VERADALE,  WASHINGTON  99037 
^Dealer  and  Distributor  inquiries  invited. 

BizComp’78 
Booth  3 

Atlanta.  Ga. 

OCT.  27-29 
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A second  possible  use  of  computers  in  education  is  as  a 
self-instruction  tool  — a system  where  procedures,  edu- 
cation, and  the  tool  are  totally  integrated.  Examples 
might  be  computer  programs  to  calculate  discounted 
rate  of  return  (net  present  values),  or  to  obtain  certain  in- 
formation from  a business’s  data  files. 

The  user  of  such  a system  would  need  to  know  nothing 
about  doing  these  things,  only  the  code  for  starting  the 
procedure  or  program.  Once  he  or  she  had  started,  the 
computer  would  guide  him  or  her  through  the  process, 
step  by  step,  giving  the  appropriate  amount  of  detailed 
instruction  or  just  working  with  the  user  to  do  the  job. 

Many  types  of  business  applications  could  be  sup- 
ported by  systems  of  this  type.  Ail  processes  where 
computer  and  people  work  together  to  accomplish  a 
goal  are  appropriate  for  consideration. 


Perhaps. . .computer  assisted 
education. . .will  make  practical  for 
businesses  the  building  of  employee 
skills. . . One  benefit  of  this 
educational  capability  might  be  the 
businesses’s  opportunity  to  select 
employees  for  highly  desirable 
but  less  easily  created  skills. 


Such  systems  might  eliminate  the  publishing  of  pro- 
cedures  for  many  organizational  processes.  Having  the 
procedures  in  just  one  place,  the  computer,  eliminates 
the  too-frequent  problem  of  someone  not  receiving  an 
updated  procedure  or  of  continuing  to  use  an  obsoleted 
version.  Even  keeping  the  procedure  up-to-date,  and  ex- 
actly what  the  organization  wants,  may  be  more  prac- 
tical when  it  is  stored  in  the  computer  rather  than  being 
published.  Different  versions  may  even  be  practical  — a 
group  of  formal  procedures  which  responds  to  different 
people  or  groups  in  various  ways,  as  determined  by 
management.  One  example  might  be  the  computer's  us- 
ing different  interest  rates  in  calculations,  reflecting 
management's  varying  expectations  of  various  depart- 
ments’ performance. 

Computerized  procedures  can  be  relatively  easy  to 
learn.  Their  efficiency  is  increased  because  only  those 
who  are  sure  to  use  a procedure  learn  it  just  when  they 
need  it,  so  there  is  no  over-training  to  compensate  for 
forgetting.  And  the  virtual  elimination  of  errors  in  pro- 
cedure use  further  increases  efficiency. 

A third  possible  use  of  computers  is  for  genera!  or  ap- 
plied skills  education.  Teaching  of  skills  is  the  basic  ob- 
jective of  education  and  an  historical  use  of  computers. 
Traditionally,  businesses  have  done  little  teaching  of 
skills.  Instead,  they  have  tried  to  hire  skilled  people  and 
have  settled  for  the  best  combination  of  skills  and  other 
characteristics  available  when  they  had  an  opening. 

This  historical  approach  has  clearly  been  less  than 
ideal.  Perhaps  the  new  computer-assisted  education 
technology  will  make  practical  for  businesses  the  build- 
ing of  employee  skills  in  needed  areas.  One  benefit  of 
this  educational  capability  might  be  the  business's  op- 
portunity to  select  employees  for  highly  desirable  but 
less  easily  created  skills. 

The  preceding  are  only  a few  of  the  ways  that  com- 
puterized educational  technology  can  benefit  busi- 
nesses. Computer  users  who  consider  such  possibili- 
ties when  designing  systems  or  evaluating  opportuni- 
ties will  probably  find  more,G 


2708/2716  EPROM 
MEMORY  BOARD 

* S-100  BUS 

* 1-32  KBYTES  USING  EITHER  2708  OR  2716  EPROMS 

* HJGH/LOW  LIMIT  ADDRESS  RANGE  SELECTION 

* MEMORY  BANK  SELECT  OPTION 

* SOL Iit COMPATIBLE  MEMORY  DISABLE 

* SELECTABLE  WAIT  STATES 

* FULLY  BUFFERED  INPUTS  AND  OUTPUTS 

* DOUBLE  SOLDER  MASK 

* SILK  SCREENED  PARTS  LAYOUT 

* COMPLETE  DOCUMENTATION 

$30.  BARE 

$100.  KIT  (LESS  EPROMS) 

TESTED  AND  ASSEMBLED  $130, 
(LESS  EPROMS) 

DEALER  INQUIRIES  INVITED  UNIVERSITY  DISCOUNTS  AVAILABLE 

W7J7C /nc  WAMECO  INC.  3t07  LANEVlEW  DRIVE  SAN  JOSE  CA  95132 

TM 
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systems,  inc. 

Boards  1©  Something ' 


■r  i 

a a 


hi 


If  your  system  needs  to  know 
what  time  it  is,  our  CL2400  is 
the  board  for  you.  The  present 
time  in  hours,  minutes,  and  sec- 
onds is  always  available  for  input, 
and  is  continuously  updated  by 

the  highly  accurate  60  Hz  power  CL240O  Real  Time  Clock 
line  frequency.  Need  periodic  in-  $93  / Kit  $135  / Assembled 
termps?  The  CL2400  can  do 

that,  too,  at  any  of  6 rates.  Reference  manual  with  BASIC  and 
assembly  language  software  examples  included. 


If  your  system  needs  on/off  con- 
trol of  lights,  motors,  appli- 
ances, etc.,  our  PC3200  System 
components  are  for  you.  Con- 
trol boards  allow  one  1/0  port  to 
control  32  (PC3232)  or  16 
(PC3216)  external  Power  Con- 
trol Units,  such  as  the  PC3202 
which  controls  1 20  VAC  loads  to 
400  Watts. Optically  isolatedjow 
voltage,  current-limited  control 
lines  are  standard  in  this  growing 
product  line. 

P.O.  Box  516 
La  Canada*  CA  91011 
(213)  790*7957 


PC3200 

Power  Control  System 
PC3232  $ 299/Kit  $360/Assm. 

PC3216  £189/Kit  $ 240/ Ass  m. 

PC3  203  $39.50/ Kit  5 52/Assm. 


(formerly  eomptek) 
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FAMOS™ 

A SUPERB  MULTI-TASKING  8080  DOS  OF 

REVOLUTIONARY  DESIGN  THAT  ENSURES  A TROUBLE 
FREE  AND  COST  EFFECTIVE  MULTI-USER  ENVIRONMENT 

• CRASH  PROOF  * the  result  of  careful  design  and  coding 

• HIGH  THROUGHPUT  - memory  & CPU  efficient 

■ OPERATIONAL  SIMPLICITY  - learn  it  in  a few  hours 

• NO  TERMINAL  LOCK-UPS  - for  non-stop  processing 

For  $1300  you  get  the  above  characteristics,  an  S-10Q  Bus 
vectored  interrupt  card  and  some  nice  support  including:  multi- 
sessioning:  device  independent  file  system:  automatic  file 
record  lock-outs:  dynamic  task  & memory  allocation:  dynamic 
random  access  files;  printer  spooler;  multi-user  security;  etc. 

also  available:  MVT-BASIC**  MULTI-USER 

COMPILER:  Powerful  string, file  I/O;  fast  execution;  shareable 
object  code;  keyed  access  file  support;  10  digit  precision; 
floating  point  hardware  support. 

NEW  ...  280  ASSEMBLER/LINKAGE  EDITOR:  Relocating; 
nested  macro  calls  (and  definitions);  library  facilities;  condi- 
tional nested  assemblies  and  macro  expansion;  cross  ref. 

MVT  Microcomputer  Systems,  Inc. 

21822  Sherman  Way,  Suite  101 
Canoga  Park,  CA  91303 
(213)  348-2030 
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rNEW  SOFTWARE 
AVAILABLE  FOR 

North  Star  ★ Computers 

The  following  software  is  now  being  offered  for  use  on 
the  North  Star  disk  systems  and  Horizon  Computers. 


CP/M1*  FDOS  and  Utilities 

From  $145 

Microsoft  FORTRAN -80 

$400 

Microsoft  COBOL -80 

$62S 

Microsoft  Disk  Extended  BASIC 

$100 

Xitan  SUPER  BASIC 

(A3) 

S99 

Xitan  DISK  BASIC 

(A  3+) 

$159 

Xitan  Z-TEL  Text  Editor 

(A3r  A3+) 

$69 

Xitan  Text  Output  Processor 

(A3,  A3+) 

N/A 

Xitan  Macro  ASSEMBLER 

(A3,  A3T) 

$69 

Xitan  Z-BUG 

(A3+) 

$89 

Xitan  LINKER 

(A3+) 

$69 

Xitan  Package  A3  (as  keyed  above) 

$249 

Xitan  Package  A3+  (as  keyed  above) 

$409 

Xitan  Fortran  IV 

$349 

CBAS1C  Compiler/I  interpreter  BASIC 

$95 

MAC  Macro  Assembler 

$100 

SID  Symbolic  Instruction  Debugger 

S85 

TEX  Text  Formatter 

$85 

BASIC-E  Compiler/ Interpreter  BASIC 

$30 

Accounts  Receivable 

$750 

NAD  Name  & Address  Processor 

$79 

QSORT  Disk  File  Sort/Merge  Utility 

$95 

Available  from  computer  stores  nationwide  or  order 
direct  from: 


LIFEBOAT  ASSOCIATES 
164  W 83rd  Street 
New  York,  N Y.  10024 
(212)  580-0082 


Trie 

WMi) 


By  Merl  Miller 


People  have  always  been  fascinated  by  the  possibility 
of  a nonhuman  creature  displaying  human  capabilities. 
At  the  same  time,  there  has  been  the  fear  that  we  could 
discover  a creature  whose  intelligence  is  greater  than 
ours.  Our  earliest  literature  tells  stories  of  gnomes, 
elves  and  genies  — all  of  which  possess  some  human 
traits.  This  superstitious  fear  has  been  transferred  to 
machines  like  Hal  2000  or  the  Forbian  Project. 

Robots  (and  computers)  have  generally  been  portrayed 
in  fiction  as  dangerous  beings  that  need  careful  moni- 
toring. With  the  advent  of  personal  robots,  this  might  be 
true.  Consider  the  following: 

The  lady  of  the  house  is  out.  The  family  robot  is 
at  home  vacuuming.  Suddenly,  there  is  a knock  on 
the  door.  The  robot  turns  off  the  vacuum  cleaner 
and  saysf  “Excuse  me;  who  is  that?” 

A man's  voice  replies,  “It's  the  plumber.  I've 
come  to  fix  the  sink.” 

Unfortunately,  at  this  moment  the  robot's  voice 
control  program  goes  into  a do-loop  and  it  can  only 
reply,  “Excuse  me;  who  is  that?" 

“It's  the  plumber.  I've  come  to  fix  the  sink!”  the 
plumber  says,  emphatically. 

“Excuse  me;  who  is  that?”  replies  the  robot. 

Pounding  on  the  door,  the  plumber  shouts  at 
the  top  of  his  voice,  “It’s  the  plumber.  I've  come  to 
fix  the  sink!!!” 

“Excuse  me;  who  is  that?”  replies  the  robot. 

Screaming,  crying  and  pounding  on  the  door, 
the  plumber  yells,  “IT'S  THE  PLUMBER,  I'VE  COME 
TO  FIX  THe  s-s-i. . At  this  point,  he  has  a heart  at- 
tack and  dies.  The  robot,  hearing  no  more  noise, 
goes  back  to  the  vacuuming.  When  it  begins 
another  activity,  it  falls  out  of  the  do-loop. 
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Now,  Artec  has 
an  expandable  elephant 


8K-32Kof  static  RAM  memory.  Fully  assembled  or  in  kit  form. 


No  matter  what  your  needs,  Artec  has  a 
memory  board  for  you.  You  can  start  with  8K 
of  Tl  4044  memory  on  a 5.3M  x 10"  card  and 
work  your  way  up  to  a full  32K  in  8K 
increments.  The  access  time  is  only  250ns, 
The  memory  is  addressable  in  4K  blocks 
and  is  perfect  for  SI  00  and  battery  aug- 
mented systems.  The  Artec  32K  Expand- 
able Memory  has  four  regulator  positions, 
bank  select  and  plenty  of  room  for  all 
necessary  support  hardware.  It  uses  less 
than  1 amp  per  8K  of  memory  (3.9  for  32K), 
and  only  +8  volts. 

For  five  years  Artec  craftsmanship  and 
reliability  has  been  proven  in  tough  industrial 
use.  Now,  you  too  can  enjoy  breadboards 
and  memories  that  will  work  time  after  time. 
Send  for  an  Artec  board,  your  order  will  be 
sent  the  same  day  as  received. 


Kit;  Board  & Fully  Assembled  Board: 

BK  of  memory— $285.00  8K— $31 0 GO 

BKaddon  —$250.00  16K— $545.00 

Full  32K  board— 5935.00  24K— $790.00 

32K — $985.00 


GP1Q0 — $20,00 

Maximum  design 
versatility  along  with 
standard  address 
decoding  and  buffer- 
ing for  S1Q0  sys- 
tems, Room  for  32 
uncommitted  16  pin 
IC's,  5 bus  buffer  & 
decoding  chips,  1 
DIP  address  select 
switch,  a 5 volt  reg- 
ulator and  more.  High 
quality  FR4  epoxy. 

All  holes  plated 
through.  Reflowed 
solder  circuitry. 

WW100— $20.00 

A wire  wrap  bread- 
board, simitar  to  the 
GP100.  Allows  wire 
wrap  of  ail  sizes  of 
sockets  in  any  sizes 
of  sockets  in  any  com- 
bination. An  extra 
regulator  position  for  multiple  voltage  appli- 
cations. Contact  finger  pads  arranged 
for  easy  pin  insertion. 

Buffering  Kit— $12.65 

AIJ  the  necessary  components  to  bootstrap 
any  Artec  board  into  your  system.  Buffering 
I/O,  DIP  switch  heat  sinks  and  every  support 
chip  you  need. 


TO  ORDER:  Use  your  Mastercharge  or 
BankAme heard.  Or  just  send  along  a money 
order.  We  can  accept  only  U,S,  currency. 
Please  include  $3  handling  on  all  orders. 
California  residents  add  6.0%  sales  tax. 

FOR  MORE  INFORMATION:  For  more  in- 
formation about  these  or  any  of  Artec’s  com- 
plete line  of  circuit  boards  or  for  either  indus- 
trial or  personal  use,  please  call  or  write.  A 
catalog  will  gladly  be  sent, 


Please  send  me:  (Include  Quantity) 
__  32K  - GP1G0  WW100 

□ IVe  enclosed  a money  order. 

□ Mastercharge  No. 

Exp.  Date 

□ BankAmericard  No,  . 

Exp.  Date 

Name  

Address — — 

Cily  Slate Zip^ „ 

Calif.  Res.  add  6%  Safes  Tax  $ 3.00  Handling  EncL 
10%  discount  lor  students  & computer  dub  members. 


dCTSC  QGCTROrilC),  INC. 

605  Old  County  Rd.,San  Carlos,  CA  94070 
(415)  592-2740 
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NEW  SOFTWARE 
AVAILABLE  FOR 

MICROPOLIS 

The  following  software  is  now  being  offered  for  use  on 
the  Micropolis  MetaFloppy  and  MacroFloppy  disk 
systems. 


CP/M”  FDOS  and  Utilities 
Microsoft  FORTRAN -80 
Microsoft  CQBOL-BQ 
Microsoft  Disk  Extended  BASIC 
Xitan  SUPER  BASIC 
Xitan  DISK  BASIC 
Xitan  Z-TEL  Text  Editor 
Xitan  Text  Output  Processor 
Xitan  Macro  ASSEMBLER 
Xitan  ZBUG 
Xitan  LINKER 

Xitan  Package  A3  (as  keyed  above! 
Xitan  Package  A3+  (as  keyed  above) 
Xitan  Fortran  IV 

Xitan  DATA  BASE  MANAGEMENT  SY: 

C BASIC  Compiler/Interpreter  BASIC 

MAC  Macro  Assembler 

SID  Symbolic  Instruction  Debugger 

TEX  Text  Formatter 

BASIC-E  Compiler/ Interpreter  BASIC 

General  Ledger 

Accounts  Receivable 

NAD  Name  & Address  Processor 

QSORT  Disk  File  Sort/Merge  Utility 


From  5)45 

$400 

$625 

$300 

m 

599 

(A3+) 

£159 

(A3.  A3+) 

$69 

(A3.  A 3+) 

N/A 

(A3,  A 3+) 

$69 

(A3+I 

$89 

(A3+) 

S69 

£249 

£409 

5349 

M 

51,250 

595 

$100 

$05 

$85 

$30 

S995 

$750 

$79 

595 

Available  from  computer  stores  nationwide  or  order 
direct  from; 

LIFEBOAT  ASSOCIATES 

164  W.  83rd  Street 
New  York,  N Y.  10024 
(212)  580-0082 


8K 

16K 


2708 

TMS271B 

EPROM/RAM 


MICRODESIGN 


| mkrocompulcr  product 


VERSATILITY  ■ Individual  Addressing  * Shadow  a He  males  ROM  wilh  RAM  * External 
RAM  disable  * Optional  IK  on-board  RAM  • $100  compatible  • Power-on  jump  or 
bootstrap  capability  * All  sockets  included 


MR  8 KIT  .For  2708  99,50 

MR  16  T KIT  . FO  R 'IMS  2716  99.50 

EPROM  (shown)  mol  included 


FIRMWARE  ■ 2K  MonitorAJlilily  * Supports  Tarbell  ca&selle.  paper  laps  • Now 
available  for  $10.  MlO,  3P+S,  SIO  2 

MM  2K  ......  (two  2708  Lype  EPROMS) 79  50 

MM  2 T ......  (one  IMS  2716  EPROM)  74.50 


EPROMS  * Prime,  full  specification  * programming  available 

2708  lype  1024  x 8 30  00 

TMS  2716  2048  x 8 55.00 


MfCRODESIGN 

67 9T  S State  College  Blvd.,  Fullerton  CA  92631 
(714)  738  8080 


When  the  lady  of  the  house  returns,  she  finds 
the  plumber  in  front  of  the  door.  She  exclaims, 
“Who  is  that  and  what  is  he  doing  here?!?!?" 

The  robot  turns  off  the  vacuum  cleaner  and 
replies,  "It's  the  plumber.  He’s  come  to  fix  the 
sink.”  Buzz-z-z,  whirr-r-r-r,  humm-m-m. 

Oh,  well.  How  tar  are  we  from  having  household 
robots?  Probably  no  more  than  a few  years.  Public  ac- 
ceptance of  such  a machine  is  on  the  rise,  so  who 
knows?  If  you  found  one  on  your  doorstep,  what  would 
you  do? 

A more  appropriate  question  might  be,  “What  would 
the  robot  do  if  you  took  it  in?"  It  would  probably  amuse 
you  and  run  up  your  electric  bill  — not  much  else.  There 
are  some  interesting  robots  around,  but  a totally  self- 
sufficient  model  has  not  yet  been  built.  A brief  history  of 
thinking  machines  wiil  show  us  that  this  achievement  is 
not  far  off. 


In  the  early  1950’s,  W.G.  Walter  built 
the  first  turtle.  It  was  a mechanical 
device  shaped  something  like  an 
elongated  army  helmet  with  aerials. 
The  turtle  proved  that  an  electronic 
machine  could  exhibit  behavior 
similar  to  an  insect  or  simple  animal. 


No  serious  study  of  robots  should  be  undertaken 
without  studying  a little  history,  beginning  with  the  first 
thinking  machine.  It  was  designed  and  built  by  British 
cynerneticist  and  mathematician  Ross  Ashby  in  1940. 
The  Homeostat,  as  it  was  called,  was  a box  that  con- 
tained a series  of  rotary  switches  and  indicator  dials. 
The  switches  were  used  to  vary  voltage  inputs  to  the  cir- 
cuits. You  could  then  read  the  voltage  at  other  selected 
points  in  the  circuit  by  looking  at  the  dials. 

The  most  interesting  thing  about  this  device  was  that 
it  seemed  to  exhibit  an  intelligence  of  its  own.  No  mat- 
ter what  arbitrary  new  positions  the  switches  were  turned 
to,  the  needles  on  the  dials  always  returned  to  their 
original  position.  The  only  exception  to  this  was  that  if  a 
large  group  of  switches  were  changed  at  the  same  time, 
the  needles  would  flutter  around  for  a while  and  then 
settle  into  a new  position  that  would  be  maintained. 

Dr.  Ashby  compared  the  performance  of  the  Homeo- 
stat  to  that  of  a lazy  dog  trying  to  take  a nap.  If  flies 
bother  him,  the  dog  will  shake  his  head  or  tail,  might 
even  move  a little,  but  returns  to  his  original  position.  If 
you  Step  on  his  tail,  the  dog  moves  to  another  position 
and  goes  back  to  sleep.  The  Homeostat  demonstrated 
that  an  electronic  “being”  could  exhibit  this  same  type 
of  single-mindedness. 

In  the  early  1950‘s,  W.G.  Walter  built  the  first  turtle.  It 
was  a mechanical  device  shaped  something  like  an  elon- 
gated army  helmet  with  aerials.  The  turtle  could  roll 
about  and  move  toward  the  light,  if  the  light  was  too 
bright,  it  would  make  a hasty  retreat.  When  no  light  was 
available,  it  would  wander  around  as  if  lost,  apparently 
searching  for  “something".  The  turtle  proved  that  an 
electronic  machine  could  exhibit  behavior  similar  to  an 
insect  or  simple  animal. 

As  robot  history  unfolded,  one  step  every  decade,  the 
next  significant  accomplishment  did  not  come  until  the 
early  1960‘s.  The  Hopkins  Beast,  built  by  a group  at 
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SELECTRA-TERM  j 


Turn  your  TRS-80  into 
a complete  word  processing  system. 


Just  hook  up  the  cables  and  connectors  supplied 
with  your  SELECTRA-TERM  and  you're  ready  to  run. 
Input  your  text  and  type  the  single  command:  LPRINT. 
The  SELECTRA  TERM  automatically  outputs  clear, 
clean  high  fidelity  copy. 

Incredibly  simple! 

Brand  new.  $1925* 

Fully  assembled  and  tested. 

Delivery  five  weeks. 

Many  options  available. 

*115  VAC,  60  Hz  Model. 

Direct  international  sales  inquiries  to 

International  Sales  Division 
1 7648-  Orira  Drive 
Granada  Hills,  GA  91344  USA 


Discounts  Available  to 
EDUCATIONAL  ACCOUNTS 

Contact  Dolores  Sun 
P.  0.  Box  8394  • Ann  Arbor,  Ml  481 05 
(313)  665-8514 


COMPARE  THIS 
DOT  MATRIX  OUTPUT 

with  the 

SELECTRA-TERM  high 
fidelity  impact 
print  I 


SELECTRA-TERM  can  also  be  connected 
to  the  parallel  port  of  PET  ■ Apple  II  ■ 

Heath  H8  » I MSA  I ■ Cromemco  • Alpha 

Microsystems  ■ Space  Byte  * North  Star 


micro 

computer 

devices 

inc. 

960  E.  Orangethorpe,  Bldg.  F 
Anaheim.  California  92801 
Telephone  <714)  992-2270 


TRS-80  is  a product  of  Radio  Shack 
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“Innovators  to  the  Microcomputer  Industry " 


International  Microcomputer  Exposition 

□alias -Sept.  29-30- Oct.  1,19178 


COMPUTER 
DEALERS ! 


• Special  Closed  Show  Friday  Morning  September  29, 1978 

• Dealer  Programs  for  Dealers  Only 

• Free  Registration 

• By  Invitation 


Profitable  Programs! 


The  International  Microcomputer  Exposition  has  been  able  to  put  together  a Special  Dealers 
Only  program  that  is  of  current  interest  to  you  as  a computer  dealer.  These  programs  are 
designed  only  to  increase  your  profits  and  give  you  bigger  sales.  Much  of  the  program  is 
confidential  in  nature  and  closed  to  any  admittance  other  than  legitimate  computer  dealers. 
Watch  for  your  special  invitation,  by  mail,  outlining  the  programs  the  third  week  in  August.  If 
you  do  not  receive  your  invitation  by  September  1 p 1 978,  please  write  on  your  company 
stationary  to  the  I.M  E at  413  Carillon  Tower,  1 3G01  Preston  Road.  Dallas,  Texas  75240. 


Special  Dealer  Programs  in  conjunction  with  the  International  Microcomputer  Exposition  — 
Dallas,  September  29  through  October  1, 1978 


This  will  be  the  most  important  dealer  function  ever  given. 


You  cannot  afford  to  miss  the  I.M.Ez.  - Dallas. 


Watch  for  your  special  invitation. 


413  Carillon  Tower  • 1 3501  Preston  Road  • Dallas,  Texas  75240  *21  4/271  -931  1 
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Johns  Hopkins  University,  was  the  first  machine  to 
demonstrate  a survival  instinct.  The  Beast's  one  pur- 
pose in  “life”  was  to  keep  its  batteries  charged  (fed). 
The  basic  thrust  of  the  research  was  to  build  a self- 
contained  machine  small  enough  to  move  around  on  its 
own.  The  Beast  was  about  three  feet  tall  and  resembled 
a mobile,  inverted  garbage  can  with  rails  on  top. 

The  Beast  found  its  way  around  with  sonar  as  it  tried 
to  stay  between  two  walls.  Knowing  its  distance  from  a 
wall,  the  Beast  would  keep  its  eye  focused  on  the  wall, 
looking  for  something  “edible”.  Just  like  a simple  bio- 
logical being,  the  Beast  separated  the  world  into  two 
categories:  edible  and  non-edible.  To  the  Beast, 
“edible”  meant  an  electric  outlet.  Its  eye  and  logic 
governing  the  eye  were  designed  for  one  thing:  to 
recognize  “food”.  If  it  saw  a delicious  electrical  outlet,  it 
would  head  for  it  with  due  haste.  It  would  stick  out  its 
plug-shaped  tongue  and  have  “lunch”.  For  the  Beast, 
this  meant  that  if  it  is  on  the  wall,  about  twelve  inches 
above  ground,  darker  than  its  surroundings,  rectangular 
in  shape  with  a width  about  one  and  one-half  times  its 
height,  eat  it. 


. . .the  first  machine  to  demonstrate 
a survival  instinct.  The  Beast’s  one 
purpose  in  “life”  was  to  keep  its 
batteries  charged  (fed).  The  basic 
thrust  of  the  research  was  to  build  a 
self-contained  machine  small  enough 
to  move  around  on  its  own.  The 
Beast  was  about  three  feet  tall  and 
resembled  a mobile. . .garbage  can. . . 


An  updated  version  of  the  Beast  is  being  developed  in 
the  Duane  Physical  Laboratory  at  the  University  of  Col- 
orado. Newt,  as  it  is  called,  is  being  built  by  a group  of 
amateurs  in  a privately  funded  project.  The  objectives  of 
the  robot  are: 

It  must  be  able  to  explore  the  environment  in 
some  orderly  manner,  measure  the  attributes  of 
objects  and  obstacles  encountered,  classify  them 
according  to  some  scheme,  and  incorporate  them 
in  its  evolving  internal  world  model.  The  world 
model  must  have  a logical  structure  which  allows 
modifications  to  be  easily  made;  it  must  be  com- 
pact with  respect  to  memory  space,  and  it  must 
use  a design  which  can  be  consulted  in  some  rea- 
sonable way.  The  robot  must  be  able  to  manipu- 
late the  world  model  (cognition),  derive  informed 
decisions  from  it,  and  carry  out  these  decisions  in 
physical  action  to  achieve  broadly  defined  goals.* 
Robot  building  and  the  whole  field  of  artificial  intelli- 
gence is  wide  open  to  amateurs.  There  is  no  doubt  that 
you  can  do  some  interesting  work  in  this  field  and  build 
your  own  robot.  No  one  knows  what  the  limits  are.  You 
can  only  find  out  by  trying. □ 


"Ralph  Hollis,  “NEWT:  A Mobile  Cognitive  Robot,"  Byte,  June 
1977,  pp,  30-45. 


For  Your  SWTP  6800  Computer 


The  LFD-400  is  ready  to  plug  in  and  run 
the  moment  you  receive  it. 

Nothing  else  to  buy!  Not  even  extra  memory! 


YOU  GET: 

O The  popular  ShugartSA  400  minifloppy™  drive.  Drive  alignment 
is  double  checked  by  PerGom  before  shipment. 

0 The  drive  power  supply — fully  assembled  and  tested. 

0 LFD-400  Controller/ Interface  “plugs  into  the  SS^SO  bus  * 

accommodates  three  2708  EPROMs  * fully  assembled  and  tested. 

0 MINIDOS™  — the  remarkable  LFD-400  disk  operating  system  on 
a 2708  EPROM  - plugs  into  the  LFD-400  Controller  card  * no 
extra  memory  required  * no  “booting1-  needed. 

© Attractive  meta!  enclosure, 

© Interconnecting  cable— fully  assembled  and  tested, 

0 Two  diskettes— one  blank,  the  other  containing  numerous 

software  routines  including  patches  for  SWTP  8K  BASIC  and  the 
TSC  Editor/Assembler. 

© 70-page  instruction  manual — includes  operating  instructions, 
schematics,  service  procedures,  and  the  complete  listing  of 
MINIDOS™ . 

© Technical  Memo  updates — helpful  hints  which  supplement  the 
manual  instructions, 

® 90 -day  limited  warranty. 

Minifloppy  is  a Irademarkol  Shugart  Associates 
MINIDOS  is  a iractemark  of  PERCQM  Data  Company.  Inc. 


The  LFD-400  is  readily  expanded  to  either  two  or  three  drives. 
Write  for  details.  Send  for  our  free  brochure  for  more  informa- 
tion about  the  LFD-400  Floppy  Disk  System  and  LFD-400 
software. 

To  save  you  money,  the  LFD-400  Floppy  Disk  System  is  available 
only  from  PerCom.  Because  of  the  special  pricing,  group  and 
dealer  discounts  are  not  available. 


MC  and  VISA  welcome.  COD  orders  require  30%  deposil  plus  5%  handling  charge.  Allow  three 
exlra  weeks  if  payment  fs  by  personal  check.  The  LFD-400  Floppy  Disk  System  is  available 
immediately.  Allow  (hree  weeks  for  testing  and  transportation.  Texas  residents  add  5% 
sales  tax. 


PEF3CM 


PERCOM  DATA  COMPANY,  INC. 

Dspt  I 318  BARNES'GARLANO,  TX.  75042 


PERCOM1"  ‘peripherals  for  personal  computing’ 
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8K 

STATIC 

RAM 

(Field  Tested) 

Guaranteed  to  work  in: 

■ North  Star  * Imsai  * Equinox  100 

• Cromenco  {if  bank  select  feature  is  not  used) 

* Processor  Tech,  W/Phantom  Disable  option 

BUFFERING— All  S-100  Bus  Lines  fully  buffered— one  LS-TTLIoad 
per  line. 

LOW  POWER— 2IL02  RAMS- 

WAIT  STATES— 0,  1,  or  2 Wait  States  may  be  selected 

QUALITY— Board  is  Glass  Epoxy  with  Silk  Screen  Legend.  Full  Solder 
Masks  on  both  sides,  Gold  Contacts,  and  Wave  Soldered. 
Tested  with  72  hour  Burn-In. 

GUARANTEE— If  not  satisfied:  Return  undamaged,  within  10  days,  for 
full  refund. 

WARRANTY— 90  Day  Limited  Warranty 
PHANTOM— Memory  disable  is  implemented  via  Phantom  {PIN  67) 
TESTING— Complete  testing  of  all  memory  cells  and  support  circuitry. 
Fully  Burned  in  for  72  Hours. 

Assembled  and  Tested  450  ns  250  ns 

8K  STATIC  RAM  $145.50  $185.50 


The  below  includes  documentation  and  ninety  days  limited  warranty. 

* Real  Time  Clock  for  S-100  Bus  $185.50  • 2708/2716  EPROM  Board  (Less  EPROMS)  $125.5(J 

• Z-80  CPU  with  provisions  for  on  board  2708  (2MHZ)  $170.50  * QM'“  Mother  Board  - 13  slot  including  Slot 

(unprogrammed)  and  power  on  jump,  (4  MHZ)  $185.50  for  front  panel  (passively  Terminated)  $119.50 

Assembled  and  Tested  - — — — _ 

Freight  on  merchandise  will  be  collected  directly  from  you  attime  of  delivery  by  Carrier.  We  do  not  prepay  freight  charges. 
Depend  on  us  to  ship  the  most  economical  way  unless  you  specify  otherwise. 


TERMS  AND  CONDITIONS:  All  orders  must  be  signed  by  an  authorized  person.  Equipment  may  be  pur- 


PLEASE  FILL  IN  BELOW  FOR  CREDIT  CARD  ORDERS 

(Please  include  afi  raised  numbers.) 

O BankAmericard/VISA  C Master  Charge 

Credit  Card  Account  Number  □□□□□□□□□□□□□□□ 

Name  

chased  by  cash  or  credit  card. 

Address 

For  Master  Charge  only  (No.  above  your  name)  □ □ □ □ 

City 

Zip 

Fxpjration  nr  "Good  Thru"  Date  of  Card 

Signature  . 

C Computerware,  Inc. 

214  West  Southern  Avenue 
Tempe,  Arizona  85282 
(602)  968-6312 
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By  Elliott  MacLennan 

Attorney-at-Law 


Stephen  Murtha 


BUSINESS  PLANS 

Last  month's  column  was  the  first  of  two  dealing  with 
the  topic  of  business  plans.  This  month's  column  will  be 
the  conclusion  of  that  series, 

R & D programs  and  expansion:  One  of  the  common 
errors  made  in  the  microcomputer  industry  is  the  tack  of 
time  and  money  committed  to  R & D and  future  product 
expansion.  Too  often,  once  the  business  is  started,  the 
entrepreneur  becomes  chief  order-taker,  parts  ex- 
peditor, and  paper  shuffler  because  the  business  is 
undercapitalized  and  cannot  hire  someone  to  do  the  job. 
As  a result,  the  next  generation  of  products  never  gets 
into  production,  and  the  company  stagnates  or  goes  belly 
up  6 to  18  months  after  its  formation.  New  products  do 
not  just  happen,  they  are  planned  and  developed.  The 
company  which  does  not  continually  update  their  product 
line  in  an  industry  which  experiences  the  rapid  techno- 
logical change  typical  of  the  microcomputer  industry  is 
asking  for  trouble.  While  the  time  and  money  involved  in 
an  adequate  R & D program  often  seems  prohibitive, 
they  far  outweigh  the  costs  of  not  having  a program. 

Pro  forma  financial  statements:  Pro  forma  financial 
statements  are  projected  financial  statements  based  on 
a series  of  assumptions  about  future  operations.  Typi- 
cally, three  statements  are  drawn  up:  the  income  state- 
ment, the  balance  sheet,  and  the  cash  flow  statement. 
These  three  statements  will  give  a pretty  clear  picture  of 
how  profitable  the  business  will  be  and  how  soon  it  will 
be  profitable  if  the  assumptions  used  about  sales, 
costs,  etc.  prove  correct.  One  common  mistake  made  is 
to  draw  these  statements  up  first,  and  then  make 
enough  rationalizations  about  sales,  etc.  to  make  the 
projections  fit  these  statements,  instead,  the  assump- 
tions should  be  objectively  made,  and  then  the  state- 
ments should  be  prepared.  If  it  is  done  this  way  and  the 
statements  do  not  show  favorable  results,  in  most  prob- 
ability the  business  will  not  work. 

Of  these  statements,  probably  the  most  attention 
should  be  focused  on  the  cash  flow  statement,  as  this  is 
the  area  where  most  young  and  expanding  businesses 
have  trouble.  Often  a business  can  show  a profit,  but  if  a 
fair  amount  of  the  sales  are  on  credit,  the  business  may 
not  have  the  cash  to  pay  its  own  creditors.  This  shortage 
of  cash,  or  working  capital  as  it  is  sometimes  called,  will 
show  up  in  the  cash  flow  statement.  Any  deficit  amount 
represents  additional  capital  which  must  be  obtained  if 
the  business  is  going  to  grow  and  prosper. 

Capital  sources:  This  section  should  basically  spell 
out  the  amount  of  capital  the  new  business  needs  and 
where  that  capital  is  going  to  come  from.  In  addition  to 


Bugbooks  b 
Bugworks. 


In  E&L's  Complete  Bugworks  Cat- 
alog, you'll  find  everything  you 
need  to  master  the  world  of  elec- 
tronics. And  to  start,  check  out 
the  Bugbooks.  23  Volumes  of  the 
most  comprehensive  & authori- 
tative tutorials  In  electronics 
today,  from  basic  circuit  design 
to  advanced  Microcomputer 
experiments. 

They’re  all  in  the  works— the 
Complete  Bugworks. 

Send  for  your  free 
copy  today. 
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Administrative  Systems,  Incorporated 
(A,S,L),  producer  of  the  MEDICAL/DENTAL 
ACCOUNTS  RECEIVABLE/ BILLING  software 
package  for  8080/Z80  based  microcom- 
puters, is  looking  for  distributors  in  some 
areas.  A fixed  license  fee  allows  you  to 
modify  and  distribute  this  software  to  end- 
users  as  many  times  as  you  wish.  If  you 
have  experience  with  microcomputers,  or 
have  beer  working  with  the  medical /dental 
market,  you  may  be  qualified  to  distribute 
this  sophisticated  software  package.  For 
complete  details,  contact  us  . , , while 
there's  still  time, 

ADMINISTRATIVE 

□□SYSTEMS 

□□□INC. 

□□ 

1642  south  pafker  road  suite  300  derive rr  Colorado  80231  (303)  755-9694 
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Osborne  & Associates  announces  two  new  books. . . 

AN  INTRODUCTION  TO  MICROCOMPUTERS: 

VOLUME  2 - SOME  REAL  MICROPROCESSORS 
VOLUME  3 - SOME  REAL  SUPPORT  DEVICES 

NEW  UPDATES 

Because  of  the  tremendous  amount  of  material 
that  Volumes  2 and  3 must  cover,  these  books  have 
been  written  to  be  updated  on  a regular  bimonthly 
schedule.  Six  update  sections  for  each  of  the  two 
volumes  may  be  purchased  on  a yearly  subscrip- 
tion basis.  Each  update  will  describe  new  products, 
or  products  not  covered  in  the  original  volumes; 
updates  also  provide  additional  information  for 
products  already  included,  and  errata  pages  for 
previous  text. 

NEW  FORMAT 

For  your  convenience,  Volumes  2 and  3 are  printed 
in  loose  leaf  form  and  may  be  purchased  with  or 
without  a binder. 

The  1978  edition  of  Volume  2 and  the  new  Volume  3 
of  AN  INTRODUCTION  TO  MICROCOMPUTERS  will 
be  available  at  the  end  of  September.  To  order 
these  or  other  Osborne  & Associates  publications, 
check  the  appropriate  boxes  below. 


These  prices  effective  July  1,  1978. 

PRICE 

QTY 

AMT 

OSBORNE  & ASSOCIATES,  INC.  (415)  548-2805 

P.O.  Box  2036  DEPT.  C22  TWX  910-366-7277 

Berkeley,  California  94702 

Volume  2 — Some  Real  Microprocessors 
1978  Edition — With  Binder 

$20.00 

Without  Binder 

$15.00 

NAME 

Binder  alone 

$ 5.00 

ADDRESS 

Volume  3 — Some  Real  Support  Devices 
With  Binder 

$20.00 

CITY 

STATE  ZIP  PHONE 

SHIPPING  CHARGES:  Shipping  for  large  orders  to  be  arranged. 

Not  applicable  to  Update  Subscriptions. 

□ All  foreign  orders.  $3.00  per  book,  for  air  shipment 

□ 4th  class  $0.35  per  book  (allow  3-4  weeks  within  USA, 
not  applicable  to  discounted  orders) 

□ $0.75  per  book,  UPS  (allow  10  days)  in  the  U.S. 

□ $1.50  per  book,  special  rush  shipment  by  air  in  the  U.S. 

Please  send  information  on: 

□ Other  O&A  publications 

□ Becoming  an  O&A  dealer 

□ School  discounts 

□ List  of  foreign  distributors 

□ More  information  on  Volumes  2 and  3 FI  Q 

Without  Binder 

$15.00 

Binder  alone 

$ 5.00 

Volume  2 and  3 Updates  (Subscription 
to  six  issues  of  each  series) 

$40.00 

Volume  2 Updates  only  (six  issues) 

$25.00 

Volume  3 Updates  only  (six  issues) 

$25.00 

• 6‘/2%,  SF  Bay  Area  residents  only  TOTAL 

• 6%,  California  residents  outside  SF  Bay  Area  Sales  Tax 

•Payment  by  check  or  money  order  residents  only) 

must  be  enclosed  for  orders  of  Shipping  Charges 

10  books  or  less. 

TOTAL  AMOUNT  ENCLOSED 
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There  are  hundreds  of  microprocessors  on  the 
market  today,  but  there's  nothing  like  Volume  2 and 
3.  These  books  provide  the  only  detailed  descrip- 
tions of  real  products  from  an  independent  source. 

NEW  MICROPROCESSORS 

Volume  2 describes  individual  microprocessors,  and 
support  devices  commonly  used  only  with  the 
parent  microprocessor.  The  new  edition  represents 
a massive  expansion  of  our  previous  Volume  2; 
among  other  new  material  it  includes  the  first 
detailed  description  of  the  Intel  8086  16-bit 
microprocessor. 

NEW  SUPPORT  DEVICES 

Volume  3 describes  support  devices  that  can  be 
used  with  any  microprocessor.  The  majority  of  this 
book  is  new  material;  in  particular  it  has  one  of  the 
most  comprehensive  discussions  of  memory 
devices  ever  printed. 


the  start-up  capital  required,  mention  should  be  made  of 
capital  needs  as  the  business  grows  and  expands-  The 
total  amount  of  capital  required  should  be  spelled  out* 
as  well  as  how  much  equity  and  how  much  debt  should 
be  required.  If  any  of  the  investors  are  not  part  of  the 
management  team,  any  non-monetary  contributions  which 
they  may  be  called  upon  to  make  should  be  spelled  out. 

Legal  structure:  This  section  is  closely  related  to  the 
previous  section  since  one  of  the  considerations  which 
goes  into  the  legal  structure  is  the  capital  requirements 
of  the  business  and  the  investment  and  tax  require- 
ments of  the  investors,  in  addition  to  specifying  whether 
the  business  will  be  a sole  proprietorship,  partnership, 
Sub  S corporation,  Sub  C corporation,  or  some  other 
form,  any  additional  agreements  such  as  a buy  sell 
agreement,  etc.  should  be  discussed.  The  subjects  of 
raising  capital  and  the  tax  and  legal  aspects  of  choosing 
a business  form  have  been  covered  in  detail  in  previous 
columns.  Rather  than  be  redundant,  we  refer  the  reader 
to  back  issues  of  INTERFACE  AGE  and  suggest  these 
columns  be  re-read. 

Professional  advisors:  This  section  should  list  the  at- 
torney, accountant,  banker,  insurance  broker,  advertis- 
ing firm,  and  any  other  outside  sources  of  professional 
advice  which  the  business  will  call  on.  Our  next  column 
will  deal  more  in  depth  with  how  to  select  these  ad- 
visors, and  what  they  can  do  for  a business* 

As  you  can  see  from  the  previous  discussion,  the  for- 
mulation of  a complete  and  thorough  business  plan  is 
no  small  undertaking.  When  properly  done,  it  is  essen- 
tially taking  the  business  through  the  first  year  or  two 
on  a dry  run.  When  dealing  with  something  as  uncertain 
as  a new  business,  it  is  of  course  impossible  to  antici- 
pate all  of  the  possible  problems  which  could  arise.  How- 
ever, by  solving  the  foreseeable  problems  before  they 
actually  arise,  more  time  and  energy  will  be  available  to 
the  entrepreneur  to  solve  those  unexpected  problems 
which  are  an  integral  part  of  the  business  environment. 

Despite  the  valuable  contribution  a business  plan  can 
make  to  the  managers  of  a business,  the  vast  majority  of 
business  plans  are  prepared  for  the  investment  com- 
munity. A word  of  caution  is  in  order  at  this  point*  When 
used  to  attract  investors  for  a business,  a business  plan 
is  usually  referred  to  as  a prospectus.  Both  state  and 
federal  laws  regulate  the  solicitation  of  investors  out- 
side of  the  business.  Check  with  your  attorney  to  make 
sure  that  any  material  presented  to  a potential  investor 
satisfies  all  legal  requirements  as  there  are  penalties  for 
illegal  offerings* 

Some  of  the  information  needed  to  put  together  a 
business  plan  may  not  be  readily  available  to  the  entre- 
preneur* Fortunately,  there  are  a number  of  sources  of 
information  which  can  be  of  great  value.  The  SBA  puts 
out  a series  of  publications  dealing  with  various  aspects 
of  the  operation  of  a small  business.  Various  banks  also 
have  their  own  publications  dealing  with  small  business 
management.  Finally,  public  libraries  and  universities 
will  have  books  available  dealing  with  every  business 
topic  from  accounting  to  marketing.  Familiarizing 
yourself  with  these  resources  can  be  of  tremendous 
help  In  preparing  your  business  plan.G 

The  material  presen  fed  in  this  column  is  in  fended  for 
the  reader's  general  information * The  authors  request 
that  the  reader  consult  professional  advisors  prior  to  ap- 
piying  this  material  to  his  or  her  specific  situation. 
Anyone  needing  further  information  can  contact  the 
authors  directly  at: 

Efliott  MacLennan,  2855  Mitchell  Dnt  Suite  130 

Walnut  Creek :f  CA  94598 
Stephen  Murtha , 3 Aftarinda  Dnt  Suite  304 

Orinda , CA  94563 


16K  RAM 

Fully  Assembled,  Tested, 
Burned-in 


Fully  Static  TMS  4044 


250  nsec,  chips — $425 

Z-80A  4 Mhz.  Fast — This  fully  assembled  and  tested 
16K  board  was  designed  to  operate  without  wait  states 
in  a 4 Mhz.  Z-80A  system  allowing  over-generous  time 
for  CPU  board  buffers* 

450  nsec,  chips — $375 

For  2 Mhz * Systems — Same  circuit  as  above  but 
priced  lower  because  of  less  expensive  memory  chips, 
it  is  fully  assembled,  burned-in , tested  and  guaranteed. 

8K  Versions  Also  Available 

Both  boards  available  fully  assembled  with  sockets 
for  all  32  MOS  chips  but  supplied  with  only  8K  of  chips. 
8K— 250  nsec*— $265.  4K  chip  set— $95*  8K-450 
nsec, — $235*  4K  chip  set— $85* 

Fully  Static  is  Best  — Both  boards  use  the 
state-of-the-art  Texas  Instruments  TMS  4044  which 
requires  no  complicated  and  critical  docks  or  refresh. 
The  fully  static  memory  chip  allows  a straight-forward, 
"dean"  design  for  fh©  board  ensuring  DMA  compatibili- 
ty. They  use  a single  8 volt  power  supply  at  1*8  amps 
nominal. 

Fully  S-100  Bus  Compatible — Each  4K  addressable 
to  any  4K  slot  and  separately  protected  by  DIP  switches* 

Commercial  Quality  Components — First  quality 

factory  parts,  fully  socketed,  buffered,  board  masked  on 
both  sides,  silk-screened,  gold  contacts,  bus  bars  for 
lower  noise. 

Guaranteed ; USA  customers  — parts  and  labor 
guaranteed  for  one  full  year.  You  may  return  undam- 
aged board  within  ten  days  for  full  refund  (factory  orders 
only  — dealer  return  policy  may  vary).  Foreign 
customers  — parts  only  guaranteed;  no  return  privilege. 

Check  your  local  computer  store  first 

Factory  Orders  — You  may  phone  for  VISA,  MG, 
COD  orders.  ($3  handling  charge  for  GOD  orders  only) 
Purchase  orders  accepted  from  recognized  institutions* 
Personal  checks  OK  but  must  clear  prior  to  shipment. 
Shipped  prepaid  with  cross-country  orders  sent  by  air* 
Shipping  — normally  48-72  hours.  Washington  resi- 
dents add  5.4%  tax.  Spec*  sheet,  schematic,  warranty 
statement  sent  upon  request. 

1 Seattle  Computer  Products,  Inc. 

1114  Industry  Drive,  Seattle,  WA*  98188 
(206)  255-0750 
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MEMBERSHIP 
IN  THE  IEEE 
COMPUTER 
SOCIETY 
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Automatic 

SUbSCKiPTiOH 
TO  COMPUTER 
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COMPUTER -the  basic  membership  journal  of  the  IEEE  Computer  Society -provides  lively  yet  authoritative  coverage 

of  the  entire  range  of  hardware  and  software  design  and  application.  Each  issue  focuses  on  such  major  themes  as 
Computers  in  Automation,  Computers  in  Medicine,  and  Computer  Networks , Regular  features  include  conference  and  workshop 
reports,  book  reviews,  new  products  and  applications,  professional  calendar,  the  Computer  Society  Repository  (a  unique 
microfiche  and  hardcopy  collection  of  over  4000  papers  on  computer  research  available  to  COMPUTER  readers),  Open  Channel 
(a  unique  forum  for  gripes,  new  ideas,  and  oddball  proposals),  and  Micro  systems  - a new  section  devoted  to  low-cost  computing. 

20,000 

S3 

. Tn  THP  Fir.<T  CnvHlLk 

&Q  a 


To  THQ.  FiKSt  270^0$,  WHO  Si  ON  Uft  W£3?£  TmOHiNG  iS  A. 
FREE  COFY  OF  ANY  ONe  OF  the  following  FU&UCATiOHS 


(number  in  order  of  preference -supplies  are  limited):* 


Proceedings  of  the  Conference  on  Micro  & Mini  Systems  (142  pp,,  list  price:  $s) 

New  research  results  and  practical  applications  of  computer  networks  and  networking  systems  of  micros  and  minis. 

Digest  of  Papers , COMPCON  74  Fall:  “ Micros  & Minis-Application  and  Design ” (272  pp,,  list  price:  $20) 

Papers  on  micros  & minis  in  business,  education,  telecommunications,  & health  care. 

Digest  of  Papers , COMPCON  75  Spring;  " Computer  Technology  to  Reach  the  People “ (280  pp.,  list  price:  $20) 

Typical  software  sessions  included  software  reliability,  the  human  interface,  and  grassroots  power  to  the  people;  hardware  sessions 
included  computer  games,  the  anatomy  of  a computer,  and  the  microprocessor  design.  Applications  covered  banking,  health  care, 
education,  retailing,  and  transportation. 

Proceedings  of  the  Third  Texas  Conference  on  Computer  Systems  (330  pp.,  list  price:  $20) 

Topics  included  computer  networks,  operating  systems  and  architecture,  programming  languages,  artificial  intelligence,  data  bases, 
software  engineering,  hardware  reliability,  computer-aided  design,  and  minicomputer  systems. 


Proceedings  of  the  Second  International  Conference  on  Software  Engineering  (700  pp,r  list  price:  $20) 

Software  engineering  is  aimed  at  applying  engineering  discipline  to  the  software  development  process.  This  proceedings  documents 
actual  experience  of  real  gains  in  productivity  and  quality. 

*We  reserve  the  right  to  substitute  titles. 
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A 

are  eligible  for  membership  in  the  IEEE  Computer  Society  if  you  meet  any  one 
of  the  following  conditions: 


* have  graduated  in  a field  of 
interest  of  the  society  from  a 
course  of  at  feast  four  academic 
years  duration,  or  its  equivalent, 
jn  an  accredited  school; 


* have  demonstrated  competence 
in  work  of  a professional 
character  for  at  least  three  years 
and  be  recommended  by  three 
Computer  Society  members; 


• belong  to  an  approved  affiliate 
society  (e.g.,  ACM,  DPMA, 
ASME,  SIAM,  etc.)  in  an 
equivalent  professional  grade. 


To  receive  your  free  publication,  you  must  complete  and 
on  the  facing  page,  together  with  the  correct  remittance, 


mail  the  application 
to  the 
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I have  just  returned  from  visits  to 
Britain  and  Switzerland.  While  in 
these  two  countries,  I attended  a 
number  of  shows  and  talked  to  vari- 
ous people  in  the  European  micro- 
computer industry. 

I noted  a significant  increase  in 
the  use  of  microprocessors  through- 
out Europe  as  compared  to  last  year. 
But  INTERFACE  AGE  readers  will 
probably  be  most  interested  in  the 
fact  that  Europe  represents  a far 
more  attractive  market  for  micropro- 
cessor consultants  than  does  the 
U.S.A. 

Let  us  explore  the  reasons  for  this 
rather  surprising  situation. 

In  the  U.S.A. , the  customer  base 
for  microprocessor  consultants  is 
generally  limited  to  relatively  small 
companies.  Large  companies  tend 
to  be  self-sufficient,  relying  on  their 
own  employees  for  the  bulk  of  their 
microprocessor  expertise  and  using 
consultants  only  under  special  cir- 
cumstances. This  results  from  the 
lack  of  consultants  when  large  U.S. 
companies  first  started  using  micro- 
processors; indeed,  many  of  today’s 
consultants  are  ex-employees  of 
these  early  microprocessor  users. 

In  contrast,  most  European  micro- 
processor users,  both  large  and 
small,  are  looking  at  microproces- 
sors for  the  first  time.  These  com- 
panies are  certainly  not  going  to 
take  the  time  and  spend  the  money 
to  build  in-house  expertise  (as  their 
U.S.  cousins  were  forced  to  do) 
when  knowledgeable  consultants 
are  readily  available.  And  if  the  mini/ 
mainframe  computer  pattern  is  fol- 
lowed, these  companies  will  keep 
on  using  consultants  for  a long  time 
to  come.  In  the  future,  therefore,  dif- 
ferent patterns  are  likely  to  develop, 
with  a wide  variety  of  large  and 
small  companies  using  consultants 
in  Europe  while  a limited  number  of 
small  companies  use  consultants  in 
the  U.S.A.  Clearly  this  makes  Europe 
a far  more  interesting  market  for 
microprocessor  consultants.  In  par- 
ticular, large  consulting  companies 
can  survive  in  Europe,  serving  the 
needs  of  large  customers.  Large 
consulting  companies  will  not  sur- 
vive in  the  U.S.A. 

Consequently,  the  prospects  for 
any  new  consulting  company  forming 
in  the  European  market  look  good. 

There  are  still  very  few  computer 
stores  in  Europe,  and  the  few  there 
look  like  small  systems  houses.  For 
example,  only  a minority  of  compu- 
ter stores  actually  have  a store  front, 
and  their  customer  base  is  heavily 
industrial.  Even  small  business  sys- 
tems are  selling  unevenly.  Some 
stores  report  excellent  sales  of  busi- 
ness systems,  while  others  say  their 
customers  are  too  conservative  to 


buy  a business  computer  from  a 
store.  Here  again,  Europe  offers  a 
significant  opportunity  for  anyone 
who  has  a solid  background  in  small 
business  computer  systems.  I am 
sure  that  small  business  systems 
will  sell  well  in  Europe,  just  as  they 
are  beginning  to  sell  well  in  the  U.S.A. 

Some  interesting  European  maga- 
zines and  hardware  products  are  be- 
ginning to  appear.  In  Switzerland,  for 
example,  Ludwig  Drapalik  publishes 
Micomp,  the  first  German  language 
microcomputer  magazine.  Micomp 
already  has  a circulation  of  more 
than  15,000  and  is  growing  rapidly. 
In  London  I saw  the  first  issue  of 
Practical  Computing  at  the  On-Line 
Computer  Fair.  Practical  Computing 
expects  to  quickly  achieve  a circula- 
tion in  excess  of  30,000. 

While  In  Geneva,  I was  intrigued  by 
the  wide  variety  of  hardware  products 
available  from  Stoppani  Electronic 
Company.  They  sell  the  "Dolphin" 
system,  which  car  be  configured  to 
run  with  many  different  micropro- 
cessors. It  is  interesting  to  look  at 
microprocessor  popularity,  as  seen  by 
Stoppani  Electronic.  They  list  micro- 
processors by  popularity  as  follows: 

1.  Zilog  Z80 

2.  Signetics  2650 

3.  Motorola  6802 

4.  Intel  8085 

5.  Texas  Instruments  TMS  9980 
Stoppani  Electronic  can  be  con- 
tacted at: 

CH-3000 
Bern  21 

Konizstrasse  29 
Switzerland 

A subset  of  Cobol  has  been  devel- 
oped for  microprocessors  by  two 
companies  in  Europe.  They  are: 
Microfocus  Limited 
18  Vernon  Yard 
Portobello  Road 
London  W11  2DX 

CAP-CPP,  Inc. 

299  California  Street 
Palo  Alto,  CA  94302 
(415)  326-1379 

In  the  U.S.A.  we  are  finally  begin- 
ning to  see  some  working  micro- 
computer business  systems.  We  are 
passing  from  the  days  of  promise  to 
the  days  of  product. 

California  Microcomputer  Com- 
pany (166  East  4th  Avenue,  Chico, 
California  95926)  sent  me  an  excel- 
lent set  of  documentation  for  their 
accounting  system.  This  system  in- 
cludes: Payroll,  Accounts  Payable, 
Accounts  Receivable,  and  General 
Ledger.  The  system  has  been  writ- 
ten in  8 080 A assembly  language  us- 
ing the  CP/M  operating  system.  I 
have  spoken  to  a few  users  of  this 
system;  they  are  enthusiastic  about 
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ONLY 


GIVES  YOU  A CHOICE...  Disk  or  Tape...  or  Both. 


Have  it  your  way. 

first  (stand-alone  Tape  System), 
buy  lldlil-l  later. 

■Iclta-f  first  (stand-alone  Disk  System), 
buy  ;il|tli;i-l  later. 

al|)li;i-l  and  lIHtn-l  (Disk  and  Tape) 
INTEGRATED  SYSTEM. 


D ELT  A-1  Customers  will  be  given  the  opportunity  to 
upgrade  from  single-sided  to  double-sided  disk  drives 
when  they  become  available.  Trade-In  of  single-sided 
drive  will  allow  you  $710  credit  toward  the  purchase 
of  your  double-sided  drive. 

North  Star  Owners 


Disk  Software  available 

— MECA  D.Q.S,  Included  at  no  additional  charge. 

— CP/M*  0.0*8.  for  $98.00  (includes  Editor,  Assembler, 
Debugger  and  BASIC-E}. 

- — Microsoft  Extended  Disk  BASIC  for  $195.00. 

Ask  about  the  Applications  Software  MECA  has  available. 

S699  price  includes  S-100  Bus  Double  Density  (MFM) 

Disk  Controller  for  up  to  3 Double-Sided  Disk  Drives,  one 
Mini-Floppy  Single-Sided  Disk  Drive,  Power  Supply,  cable 
and  connector,  full  Documentation  and  MECA  D.O.S. 
Software  on  5!4"  Disk. 


Upgrade  your  present  system  for  only  $199,00  using  your 
present  SA400  Drives, 

System  Buyers 

Ask  about  MECA's  fully  assembled  and  tested  computer 
systems* 

NOTICE;  All  prices  will  increase  significantly  after 
December,  1978. 

For  complete  details,  call  or  write 

IllCCil 


Enclosure  for  DELTA-1  available  for  additional  charge. 
*CP/M  is  a registered  trademark  of  Digital  Research 
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its  capabilities,  but  unfortunately 
none  have  had  the  system  for  more 
than  a few  weeks*  But  then,  that  is 
true  of  almost  any  microcomputer- 
based  business  system  on  the 
market  today.  We  are  still  at  a time 
when  only  those  with  the  pioneering 
spirit  should  buy. 

An  interesting  idea  comes  from 
Ron  Jeffries.  Ron  is  offering  a cas- 
sette based  magazine  for  PET  own- 
ers. I am  intrigued  by  the  possibili- 
ties in  Ron's  idea,  and  shall  follow 
his  progress  closely.  Anyone  who 
has  a Commodore  PET  should  at 
least  give  Ron  a chance  by  subscrib- 


ing to  his  cassette  magazine*  Ron’s 
phone  number  is  (805)  967-0905. 

On  several  occasions  I have  dis- 
cussed the  AMD9511  Arithmetic 
Professor,  which,  according  to  its 
specifications,  must  be  the  answer 
to  many  a microcomputer  user’s 
dreams.  For  those  of  you  with  num- 
ber-crunching applications,  here  is  a 
single  chip  that  will  quickly  calcu- 
late transcendental  functions. 
Unfortunately,  the  AMD9511  in  its 
first  version  has  a number  of  11 ’fea- 
tures”. (I  define  a feature  as  a design 
error  which  engineering  could  not 
get  in  time  and  so  gave  to  market- 


ing to  dress  up.)  The  AMD9511  does 
not  reset  properly,  and  some  of  its 
answers  are  not  very  accurate,  i sug- 
gest we  alt  wait  for  the  9511  A* 

Don  Lancaster  sent  me  a copy  of 
his  new  book,  The  Cheap  Video  Cook 
Book.  Don  has  produced  a remark- 
able book  that  we  should  all  study 
carefully*  It  describes  how  you  can 
interface  black  and  white  or  color 
television  to  your  microcomputer 
system  using  very  few  low-cost  de- 
vices. But  that  is  not  why  you  should 
get  the  book.  The  true  value  of  this 
book  lies  in  the  way  it  goes  about  de- 
mystifying hardware.  Too  many  micro- 
computer users  fall  into  the  trap  of 
running  away  from  hardware.  They  are 
content  to  write  programs,  but  heaven 
forbid  that  they  should  ever  wire-wrap 
a chip;  and  if  their  hardware  fails, 
they  scream  for  a service  man.  This  is 
all  very  unnecessary*  Learning  to 
work  with  hardware  is  just  as  simple 
as  learning  assembly  language  pro- 
gramming — a point  which  Don  Lan- 
caster’s book  makes  very  clear. 

I received  an  interesting  letter 
from  Alan  Ashley,  who  has  created 
some  development  software  for  the 
Z80  microprocessor.  Alan  sells  his 
development  software  for  $75.00  or 
$99.00,  depending  on  versions*  Alan 
may  be  reached  at  {213}  793-5748.  I 
know  nothing  about  Alan  Ashley’s 
software  since  he  sent  me  no  de- 
scriptive material;  his  purpose  in 
writing  was  to  discuss  the  problems 
faced  by  people  entering  the  market 
with  new  hardware  or  software  prod- 
ucts. How  is  someone  with  a new 
product  and  a limited  budget  going 
to  sell  anything?  Since  this  is  a ques- 
tion that  many  readers  will  probably 
ask,  let  me  give  a general  answer; 

1.  You  can  come  up  with  the  pro- 
duct when  no  one  else  has  it 
and  everybody  wants  it. 

2.  You  can  spend  a lot  of  money 
promoting  it. 

Most  of  the  popular  microcomputer 
hardware  and  software  on  the  mar- 
ket today  {plus  the  popular  books 
and  magazines)  fall  into  the  first 
category.  They  appeared  on  the  mar- 
ket when  everybody  wanted  them 
and  nothing  else  was  available.  Now 
they  are  established,  and  no  one 
else  can  expect  the  same  quick  and 
inexpensive  success. 

My  answer  to  Alan  Ashley  and  other 
people  like  him  is  discouraging.  If  you 
come  up  with  a new  product,  even 
though  it  is  better  than  the  existing 
competition,  you  had  better  have  a 
very  large  advertising  and  promo- 
tional budget,  or  you  will  be  doomed 
to  obscurity.  If  you  do  not  have  the 
money  for  a large  advertising  and 
promotion  budget,  choose  a product 
where  there  is  no  competition. □ 


Announcing  . . . 

Small  Business 
Computers 

Magazine 

The  magazine  for 
users  and  potential  users 
of  small  business  computer 
products  and  services 

Small  Business  Computers  Magazine  (SBC)  is  the  monthly  magazine  for  business’ 
men  who  are  in  the  process  of  purchasing  or  installing  their  first  computers.  It  is  a 
ractical  how-to  publication  . . . written  in  non  technical  language  . . and  stressing 
usiness  applications  for  small  computer  systems.  Monthly  issues  include: 

FEATURE  SURVEY  REPORTS  on  particular  areas  of  current  interest,  such  as  Soft 
luare  Packages  for  Small1  Business  Applications,  Smoil  Manufac turing  Systems,  Inven- 
tory Control  Systems,  and  so  on. 

APPLICATION  STORIES:  Real-life  examples  of  computer  applications  in  the  small 
business  environment  — what  to  watch  for  when  purchasing  and  installing  a computer. 

COMPUTER  PROFILES;  Spotlight  reviews  of  new  computer  systems  for  the  small 
businessman, 

IDEAS  AND  INNOVATIONS:  Helpful  items  which  enable  more  effective  utilization  of 
small  business  systems. 

INFORMATIVE  ADVERTISING:  The  leading  mini  and  microcomputer  companies 
are  regular  advertisers,  and  SmaJi  Business  Compufers  Magazine  is  a showcase  of 
small  systems  for  the  businessman. 

Receive  7 he  next  12  issues  of  Small  Business  Computers  Mag 
azine  at  50%  off  the  cover  price  by  entering  your  charter  subscription 
today:  only  $9  for  12  rssuesf 

Small  Business  Computers 
Magazine 

33  Watchung  Plaza  * Montclair,  NJ  07042 


SMALL  BUSINESS  COMPUTERS  Magazine 

33  Wat chung  Plaza  * Montclair,  NJ  07012 

□ YES.  Enter  my  charter  subscription  at  the  Vi-price  cost  of  $9  for 
12  monthly  issues. 

□ Check  enclosed.  □ Bill  me. 
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PUZZLED  ABOUT  COMPUTERS? 

Data  Dynamics  Technology  has  a library  of  answers. . . 


umMf 


Game  Playing  with  BASIC 

By  Donald  D.  Spencer.  168  pages,  $6.95 

Order  No,  HA  Y5109  3 , paper 


Basic  BASIC:  An  Introduction  to  Computer 
Programming  in  BASIC  Language  2nd  Edition 
By  James  S.  Coam  288  pages,  $8,95 
Order  No.  HA  Y5 106-9,  paper 
Your  Home  Computer 
By  James  White.  200  pages,  £6.00 
Order  No.  DMX05-h  paper 
Instant  BASIC 

By  Jerald  R.  Brown.  180  pages,  £6.00 
Order  No,  DMX04-3,  paper 
Computer  Programming 
By  Brice  Ward.  309  pages,  $7.95 

Order  No.  TB574,  paper 

8080  Machine  Language  Programming 
tor  Beginners 

By  RonSantore.  104  pages,  £6.95 
Order  No.  DPI 4-2,  paper. 

Build  Your  Own  Working  Robot 
By  David  L,  Helserman.  234  pages,  $5.95 
Order  No.  TB341,  paper 
Miniprocessors:  From  Calculators  to 
Computers 

By  David  L.  Helserman.  195  pages,  $5.95 
Order  No.  TB971,  paper 
Minicomputers:  Structure  and  Programming 
By  T.G.  Lewis  and  J.W,  Doerr.  282  pages,  $1 3.95 
Order  No,  HAY5642  7 , doth , 

Advanced  BASIC 

By  James  S.  Coan.  192  pages,  $7.95 
Order  No.  HAY5855-1,  paper. 

Getting  Involved  with  Your  Own  Computer: 

A Guide  for  Beginners 

By  Leslie  Solomon  and  Stanley  Veit 

216  pages,  £5.95 

Order  No.  RID004-8,  paper 


. . .And  More! 


INTERFACE  AGE  Binders  and 
Slip  Cases 


Data  Dynamics  Technology  is  now  offering 
deluxe  binders  and  slip  cases  which  will  place 
each  back  issue  of  INTERFACE  AGE  at  your 
fingertips.  Each  binder  and  slip  case  is  con- 
s true  ted  of  a handsome  blue  vinyl  with  INTER- 
FACE AGE  stamped  in  gold  foil  on  the  front 
cover  and  spine.  These  rugged  binders  and  slip 
cases  can  hold  12  issues  each  and  will  protect 
your  back  issues  of  INTERFACE  AGE  for  years. 


TYCHON's  8080  Octal  and 
Hex  Code  Cards 

The  code  cards  are  a sllderuleJIke  aid  for  pro- 
gramming and  debugging  8DSG  software.  Both 
cards  contain  all  the  standard  mnemonics  and 
either  their  corresponding  octal  or  hex  codes, 
The  pocket  size  cards  are  6.5  by  3 inches  (16  by 
8 cm)  with  color-coded  instructions  to  provide 
a neat,  logical  format  for  quick  reference.  The 
back  of  both  cards  is  printed  with  an  ASCII 
code  chart  for  all  128  characters  plus  the 
8080's  status  word  and  register  pair  codes. 


Microcomputers  At  A Glance 
By  Donald  D.  Spencer.  192  pages,  £7.95 
Order  Wo.  CAM021-8,  paper 
An  Introduction  to  Microcomputers: 

Volume  1,  Basic  Concepts 
By  Adam  Osborne.  282  pages,  SB.  50 
Order  No.  OSB20Q1,  paper. 

An  Introduction  to  Microcomputers: 

Volume  2,  Some  Real  Products 
By  Adam  Osborne.  868  pages,  $15.00 
Order  No.  OSB3001A,  paper 
An  Introduction  to  Microcomputers: 

Volume  0,  The  Beginner’s  Book 
By  Adam  Osborne.  226  pages,  $7,95 
Order  No,  OSB6Q01 r paper 
Accent  on  BASIC 

By  Donald  D.  Spencer.  104  pages,  S5.95 
Order  No.  CAM003-X , paper. 

How  to  Plan  and  Install  Electronic 
Bu  rglar  Alarms 

By  Howard  Bierman.  120  pages,  £4.95 
Order  No.  HA  Y 5734-2,  paper 
The  BASIC  Workbook 

By  Kenneth  E.  Schoman,  Jr.  120  pages,  $4.25 
Order  No.  HA  Y5104-2,  paper 
A Quick  Look  At  BASIC 
By  Donald  D.  Spencer.  64  pages,  $4.95 

Order  N o,  CA  M0 1 5-3,  pap  er 


DATA.  DYNAMICS  TECHNQL  OGY  P.O.  Box  1 21 7,  Cerritos,  CA  90701 

Name(Pfin1}  _ 


9/78 


Address_ 
City 


..Stale, 


-Zip- 


Please  send  me; 


Description  Qlv 

Price 

Total  ! Bock  Order  H Qtv 

t 

Price 

Total 

Binders 

7.50 

Slip  Cases 

5.95 

Hex  Code  Cards 

2,95 

1 i 

Octal  Code  Cards 

2,95 

1 i 

Shipping  & Handling  Charges  TQTALQRDER  $ 

Binders  and  Slip  Cases  $1.50  ea.  US..  $2.00  ea,  Foreign  *TAX  $ 

Code  Cards  $ .50  ea.  U.S„  S .75  ea.  Foreign  SHIPPING  & HANDLING  $ 

Books  $ 75ea  as„$i.50ea  Foreign  TOTAL  ENCLOSED  $ 

□ Visa  # □ MiC  # □ Check  or  M.O.(U.S.  Funds  drawn  on  U.S.  bank) 

Exp.  Date Signature  


’California  residents  add  0%  sales  tax.  Availability  and  prices  quoted  subject  to  change  without  notice. 

Please  allow  six  weeks  lor  delivery  You  may  phoiocopy  this  page  II  you  wish  to  keep  your  INTERFACE  AGE  intact. 

Orders  cannot  be  shipped  unless  accompanied  by  payment.  Including  shipping  A handling  and  tax  where  applicable. 
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THE 

ANSWER  BOOKS 


Home  Computers:  2,#  Questions  & Answers; 
Volume  1 : Hardware  by  Rich  Didday 

How  fo  use  y our  microcomputer  to  the  fullest  Ideos  for  things 
to  do  help  m reading  the  liferoture.  help  in  deciding  whot  ways 
to  go  in  eosy  to-understond  longuoge  for  the  beginner 

225  pp.  $7.95 

Home  Computers:  2,e  Questions  l Answers; 
Volume  2:  Software  by  Rich  Didday 

This  guide  leods  the  new  micro  owner  through  the  thorny  problems 
surrounding  the  selection  ond  use  of  software 

175  pp.  $6.95 

Step  by  Step  Introduction  to  8080  Micro- 
processor Systems  by  James  Melsa  & David  Cohn 

A more  odvonced  book  which  will  show  you  how  to  put  together 
whot  you  ve  leorned  to  build  systems  and  opplicotions  thot 
really  exploit  the  capabilities  of  your  micro 

150  pp.  S7.»5 

Beginning  BASIC  by  Paul  Chirlian 

An  introduction  to  BASIC  for  beginners  written  in  response 
to  the  author  s children  s need  for  a really  basic  BASIC 
This  book  will  moke  an  expert  of  any  reader 

225  pp.  $9.95 


Take  a Chance  With  Your  Calculator 

by  lennort  Rade 

The  programmable  calculator  has  ornved  This  book  offers 
o lively  guide  to  the  capabilities  of  these  calculators 
for  hobbyists  students  and  business  people 

163  pp.  $8.95 

Robots  on  Your  Doorstep  by  Nels 
Winkless  & Iben  Browning 

Founder  of  the  Americon  Robotics  Society  (Winkless)  ond 
robotics  pioneer  (Browning)  hove  brought  out  this  exciting  book 
thot  examines  robots  in  the  post,  present  and  future 

179  pp.  $6.95 

8080  Machine  Language  Programming  for 
Beginners  by  Ron  Santore 

This  book  is  noi  simply  a description  of  8080  op  codes  ond 
their  definitions,  but  rother  it  is  a course  which  will  leod  you 
step  by  step  into  the  bosics  of  machine  language  programming 

104  pp.  $6.95 

Home  Computers:  A Beginners  Glossary  and 
Guide  by  Merl  K.  Milller  and  Charles  J.  Sippl 

As  o quick  reference  source  this  book  is  intended  to  give  the 
learner  the  complete  background  of  computer  science.  The 
glossory  follows  stondord  accepted  by  most,  but  not  all  modern 
lexicographers. 

147  pp.  $6.95 


Starship  Simulation  by  Roger  Gorrett 

This  is  a gome  book  and  much,  much  more.  The  outhor  describes 

the  methods  used  in  designing  and  implementing  a software 


simulation.  By  doing  this  simulation  you  will  become  fomilior 
with  the  techniques  by  which  any  lorge  programming  task  moy 


be  implemented. 
120  pp 


S6.9S 


Prices  subject  to  change  without 
notice.  50<  postoge  & handling  per 
volume. 

dilithium  Press 
P.O.  Box  92 

Forest  Grove,  OR  97116 


Publishing  Personal  Computing  Books  is  Our  Business! 


By  Hans  Drewitz  and  Roland  Hesse 


NCC-SPAETLESE 

The  most  interesting  aspect  of  this  year’s  NCC  (Na- 
tional Computer  Convention)  for  Europeans  was  the 
consideration  of  the  direction  in  which  the  computer  in- 
dustry is  going.  In  particular,  this  show  was  expected  to 
answer  some  questions  concerning  the  near  future  of 
mini’s  and  micro’s. 

Can  we  expect  prices  for  a small  microcomputer  sys- 
tem to  be  dramatically  lower  than  today’s  prices?  To 
what  extent  will  manufacturers  integrate  their  systems? 
What  is  the  role  software  is  going  to  play  for  small 
business  computing  and  personal  computing? 

Here  is  how  I read  the  signs  of  NCC  1978. 

The  peripheral  industry  is  getting  ready  for  the  low 
price  computer  market.  CII-Honeywell-BuM’s  10  MB  disk 
is  an  excellent  example  of  fast  product  development  for 
the  mass  computer  market.  A disk  drive  in  true  table  top 
dimensions  with  a non-aggressive  head/surface  tech- 
nology is  badly  needed  in  the  market. 

Floppy  disk  technology  is  well  underway  to  occupy 
the  field  between  1 and  10  MB  on-line  storage.  More 
capacity  for  the  same  price  will  be  the  name  of  the  game 
in  this  area. 

What  we  can  expect  in  the  near  future  is  more  and 
more  powerful  small  computer  systems  in  the  price 
range  of  $5,000  and  $10,000  but  not  dramatically  lower 
prices  in  the  near  future. 

Undoubtedly  there  is  a trend  to  physical  integration 
for  small  computers.  Technological  progress  and  the 
temptation  to  be  able  to  lock  a customer  into  a particu- 
lar product  line  are  supporting  this  trend  strongly. 

As  a consequence,  software,  specifically  systems 
software  like  languages  and  access  methods,  are  begin- 
ning to  play  a dominating  role.  Soon  software  considera- 
tions will  make  the  buying  decision  for  microcomputer 
systems,  and  all  the  hardware  questions  will  be  left  to 
the  system  integrator. 
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One  of  the  purposes  of  this  column  is  to  inform  our 
European  readers  about  the  microcomputer  industry  in 
the  U.S.  from  a European  point  of  view.  Therefore,  we 
will  occasionally  report  on  positive  examples  of  com- 
panies in  the  field  based  upon  actual  business  experi- 
ence with  them  in  Europe. 

The  process  of  sorting  out  the  good  companies  from 
the  weak  ones  is  well  underway,  and  some  of  the  famil- 
iar names  might  not  be  with  us  in  1980. 

1 visited  several  of  the  companies,  spoke  to  their 
management,  looked  at  their  offices,  talked  to  the  staff, 
and  I would  like  to  report  on  two  of  the  more  successful 
companies  in  the  S-100  bus  computer  field. 

First,  Industrial  Micro  Systems.  Fifteen  months  ago 
one  could  see  a great  variety  of  memory  boards  in  a 
Computer  Fair.  Companies  were  charging  whatever  they 
could  get  from  the  inexperienced  and  confused  buyer. 
IMS  changed  this  market  drastically  with  excellent 
boards  and  competitive  prices.  Delivery  is  usually  on 
schedule  and  the  response  in  special  situations  is  fast 
and  cooperative. 

IMS  does  a professional  job  in  all  areas.  The  manage- 
ment is  experienced,  has  quickly  learned  to  deal  with 
European  buyers,  and  understands  the  special  prob- 
lems involved.  Secretaries  and  staff  are  friendly  and  effi- 
cient. It’s  a pleasure  to  do  business  with  this  company. 

The  other  example  is  Processor  Technology.  Since 
1976, 1 have  watched  this  company  growing  with  inter- 
est. Until  recently,  their  management  did  not  seem  to  be 
interested  in  doing  business  in  Europe.  This  strategy  is 
debatable.  However,  the  quality  approach  of  this  com- 
pany is  remarkable. 

If  you  buy  a SOL  assembled  and  tested,  it  has  really 
been  tested.  Maybe  some  of  you  still  believe  this  is  a 
standard  procedure  in  this  industry.  Everything  I have 
seen  so  far  tells  me  this  is  the  exception.  Their  people 
are  very  nice  to  deal  with,  offices  are  clean  and  staff 
work  is  efficient.  □ 


THE  MICRO  WORKS  DS-6S  COMPUTER  PORTRAIT  SYSTEM  IS  MORE 

THAN  THE  WORLD'S  LEAST  EXPENSIVE  PORTRAIT  SYSTEM.  . .IT'S 

ALSO  the  EASIEST  TO  USE,  Best  of  all,  it  reflects  the  quality  you've  come 

to  expect  from  The  Micro  Works. 

INEXPENSIVE  For  starters,  total  system  cost  Is  thousands  of  dollars 
lower  than  other  commercially  available  systems.  In  addition,  the  system 
generates  income,  enough  to  pay  for  itself  and  expand  when  the  time 
comes.  Customers  for  computer  portraits  are  as  close  as  your  county 
fair,  shopping  mall,  custom  T-shirt  house,  or  even  the  mailbox.  To  top  it 
off,  I he  system  is  a powerful  computer  for  business  and  personal  use,  not 
dedicated  to  portraits  or  biorhythms  as  most  systems  are, 

EASY  TO  USE  System  hardware  is  shipped  to  you  assembled,  burned  in 
and  tested.  Cables,  interlace  boards,  and  all  the  little  details  are  taken 
care  of  BIO  PIC  software  in  EPROM  allows  an  untrained  operator  to 
become  an  expert  at  both  portraits  and  biorhylhms  in  minutes  BlOPIC 
supports  reverse  printing  tor  T-shirt  transfers,  your  choice  of  captions  or 
standard  messages, 

QUALITY  The  Micro  Works  DS-68  System  gives  you  the  most  reliable 
names  in  industry.  It’s  based  on  the  SWTPCf2  6600  GPU  equipped  with 
20  K bytes  of  RAM  and  SMART8UG.  The  Micro  Works  DS-63  Digisector.a 
fast  high  resolution  video  digitizer,  performs  Ihe  magic.  Additional 
peripherals  include  the  Micro  Works  PSB-08  PROM  System  Board, 
Advanced  Video  FSU  camera,  and  Malibu  Model  160  printer.  You  supply 
the  TV  monitor  and  terminal  and  you’re  in  business. 

BONUS  We’re  flexible.  You  may  have  some  of  the  hardware  and  not 
require  a complete  system.  Or  you  may  wish  to  have  a turnkey  system, 
terminal  and  monitor  included,  shipped  to  your  doorstep.  Call  or  write 
with  your  requirements:  The  Micro  Works  has  a solution  for  you l 

The  Micro  Works  DS-68  Computer  Portrait  System  $5600.00 
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COMING  IN  OCTOBER! 

•C 

First  Annual  Hardware  Index 
Computers  in  Business  and  Industry 
Introduction  to  the  TEX  Language  — Part  Three 

And  More! 

AND  IN  NOVEMBER. . . 

First  Annual  Software  Index 
New  Products  Issue  — Over  300  Items  Listed 
Plus  Feature  Articles  and  Regular  Columns 
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MAINFRAME  BY  NO  NAME 


ACCOMMODATES  MOST  POPULAR 
S100  MOTHERBOARDS 
WUNDER  SUSS"1 
1MSAI 
ALTAI  R 

* LIGHTED  RESET  BUTTON 

■ KEYED  POWER  SWITCH 

* RUGGED  CONSTRUCTION 
.092  IN  Tfi  ALUMINUM 

* ACCOMMODATE  SIX  DB25 
CONNECTORS  & 3 BNC 
CONNECTOHS  AT  THE  REAR  PANEL 
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' PRICE  S310.00 


POWER  SUPPLY 
± 16V  AT  3 AMPS  EACH 
+ ev  AT  20  AMPS 
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dry  power  epoxy  paint 

DARK  BROWN  COVERS 
LIGHT  BEIGE  FRONT  PANEL 
WHISPER  FAN 
ACCESSORY  RECEPTACLE 
ALL  POWER  FUSED 
CARD  CAGE  AVAILABLE 
SPECIFY  MOTHERBOARD 
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mHE  SSI  MICROCOMPUTER  SOFTWARE  GUIDE 

The  most  comprehensive  sources  of  microcomputer 
software  ever  published. 

Thousands  of  programs  available  on  disk,  cassette, 
paper  tape;  in  books,  listings,  and  magazines,  com- 
plete with  source  addresses.  If  you  have  access  to  a 
microcomputer,  the  SSI  Guide  is  a must! 

$7.95 

(Postpaid  U.SJ 


A COMPANION  TO 
UITERWYK’S  BASIC  INTERPRETERS 
By  Dave  Gardner 

Over  70  memory  addresses  mapped  in  MSJ  and  SWTPG 
6800  BASICs,  plus  30  custom  assembled  alterations. 
Included  is  an  implied  GOTO  routine,  FOR-NEXT* 
THEN  loops  plus  much  more.  Learn  about  BASIC  not 
in  theory,  but  by  application, 

$9.95 

(Postpaid  u.sj 

Enclose  check  or  money  order,  foreign  orders  add  $2.00  per  Mem 
Postage  payable  in  U.S.  funds. 
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How  to 
Floppy  ROM 

By  Bill  Turner,  Southeastern  Regional 


The  programs  on  this  month’s  Floppy  ROM*  are 
recorded  at  two  different  baud  rates.  Side  1,  “The  Auto- 
mated Dress  Pattern,"  is  at  1200  baud  in  the  APPLE  for- 
mat. Side  2,  “How  to  Write  Form  Letters,”  is  recorded  at 
300  baud  in  three  formats: 

•Cut  1 is  in  the  Intel  format  at  HEX  1000 

•Cut  2 is  in  the  Intel  format  at  HEX  0700-099C 

•Cut  3 in  the  TDL  relocating  format 

GETTING  THE  PROGRAMS 
OFF  THE  FLOPPY  ROM 

To  correctly  make  a system  tape  of  the  programs  on 
the  Floppy  ROM,  the  following  procedures  must  be 
followed: 

•Begin  with  a clean  cassette  tape.  This  will  ensure  the 
integrity  of  the  data  stream.  If  necessary,  use  a bulk 
eraser  to  clear  the  tape. 

•Place  the  Floppy  ROM  on  the  record  player  and  spin 
it  a few  times  to  see  that  the  sound  sheet  is  flat.  If 
necessary,  place  a coin  on  the  sound  sheet  to  pro- 
vide traction  to  the  turntable. 

•Connect  the  cassette  recorder  to  the  tape  output 
connector  of  the  record  player. 

•Adjust  the  volume  setting  on  the  record  player  and 
cassette  to  about  mid-range.  If  your  system  has  a VU 
meter,  set  the  volume  setting  with  the  ROM  playing 
for  mid-range. 

NOTE:  It  may  be  necessary  to  experiment  with  the 
volume  setting  to  get  the  desired  undistorted  recording. 

LOADING  SIDE  1:  The  Automated  Dress  Pattern 

The  programs  for  the  dress  pattern  were  written  for 
use  with  the  APPLE  li  computer  system  and  are  in  the 
APPLE  format.  Once  you  have  the  tape  prepared  from 
the  Floppy  ROM,  attach  the  cassette  to  the  computer 
system  cassette  interface  and  type  in 

HIM  EM:  16384  {carriage  return) 

Load  (carriage  return  — tape  recorder  should  be 
running) 


•Floppy  ROM  and  IAPS  are  trademarks  of  INTERFACE  AGE 
Magazine,  Cerritos,  California. 
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Load 

Number  5 

Editor  and  Carl  Warren,  Senior  Editor 


The  tape  will  then  load  the  high  resolution  picture  of  the 
pattern  parts,  This  picture  will  stay  on  the  screen  for  ap- 
proximately 15  seconds,  then  respond  with  the  text 
page.  Each  program  segment  is  then  loaded  as  requested 
by  the  program. 

LOADING  SIDE  2:  How  to  Write  Form  Letters 

The  loading  of  this  tape  is  relatively  straightforward 
and  only  requires  that  the  system  uses  a 300  baud  Kan- 
sas City  format  interface.  From  this  point  on,  the  pro- 
gram^) are  loaded  by  using  the  method  that  works  with 
your  system. 

The  TDL  formatted  version  can  be  located  at  any  por- 
tion in  memory  by  specifying  the  parameters  at  loading. 
For  Xitan  users  the  input  of  R,300  will  cause  the  pro- 
gram to  load  beginning  at  HEX  0300. 

For  any  problem  with  loading  either  Side  1 or  Side  2, 
refer  to  Orv  Balcom’s  “Floppy  ROM  Loading  Techniques,” 
March  and  April  1978  issues  of  INTERFACE  AGE. 

WHY  IAPS*  WAS  NOT  USED 

Originally  our  plans  called  for  formatting  all  Floppy 
ROMs  in  the  IAPS  — International  ASCII  Publication 
Standard.  However,  due  to  the  number  of  responses  that 
were  received  regarding  the  IAPS  concept  with  sugges- 
tions, corrections  and  format  changes,  the  decision  was 
made  to  utilize  IAPS  on  the  next  Floppy  ROM  in  the 
January  1979  issue. 

The  entire  updated  version  with  a discussion  of  the 
functional  purpose  and  design  was  presented  at  the 
1978  Personal  Computer  Convention  held  in  Philadel- 
phia. The  text  of  this  talk  along  with  a complete 
guidebook  to  IAPS  will  be  published  in  the  November 
software  issue. 
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And  now.. .a  few 
well  chosen  words  from  EMM 


256  words  on  one  chip,  to  be  exact.  With  TIL  compatible 
inputs  and  outputs,  a 400  ns  maximum  access  time, 
and  needing  only  a single  +5V  power  supply  to  func- 
tion. It’s  a small  memory  system  in  one  standard  22-pin 
DIP,  with  multi-sourced  pin-out.  And  it’s  available  for 
off-the-shelf  delivery.  Now, 

Get  the  latest  word  on  the  EMM  SEMI  3539  256x8-bit 
static  RAM  from  any  EMM  SEMI  sales  office  or 
distributor.  Or  cal!  us  today. 

Emm  semi  inc. 

A subsidiary  of  Electronic  Memories  & Magnetics 
3883  N.28th  Ave.,  Phoenix, AZ  85017  (602)263-0202 
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By  Sandra  Evans,  Assistant  Editor 

Computer  assisted  instruction  is  the  use  of  compu- 
ters as  an  aid  to  learning.  It  assists  the  student  by  pre- 
senting individualized  instruction  geared  to  his  or  her 
ability.  By  automatically  adjusting  the  level  of  work  to 
match  the  student's  ability,  the  computer  is  able  to  raise 
the  student's  level  of  understanding  by  continually  pre- 
senting advanced  materials.  This  method  of  instruction 
has  achieved  remarkable  success  and  is  being  utilized 
in  many  public  and  private  schools. 

A great  deal  of  computer  assisted  instruction  (CAI)  is 
based  on  the  teaching  and  reviewing  of  basic  skills. 
Math,  reading  and  language  arts  are  of  primary  concern, 
and  the  computer’s  function  is  to  drill  the  student  in 
those  areas  in  which  he  or  she  is  deficient. 

Programs  in  math,  reading  and  language  arts  are 
divided  into  strands.  Each  strand  contains  an  area  of 
concentration  on  a particular  grade  level.  For  example, 
strands  in  math  deal  with  addition,  subtraction,  division, 
etc.  and  can  range  from  1st  grade  to  an  adult  level. 
Reading  courses  are  designed  for  work  in  vocabulary 
building,  critical  reading  skills  and  reading  comprehen- 
sion. Language  skills  necessary  for  standard  English 
usage  are  obtained  from  a language  arts  program. 

CAI  is  based  on  the  student's  ability  to  learn  from  a 
concentrated  exposure  for  a short  period  of  time.  Con- 
sequently, computers  are  used  for  drill  and  practice.  A 
concept  for  study  is  first  introduced  by  a qualified  in- 
structor who  teaches  it  to  the  students.  Once  the  con- 
cept is  understood,  the  student  turns  to  the  computer 
for  mastery.  The  computer  presents  problems  and  ex- 
amples on  one  level  until  the  student  shows  competency. 

The  great  advantage  of  the  computer  is  that  it  is  able 
to  constantly  monitor  the  student's  success  or  failure. 
When  a student  begins  in  a particular  area  of  study,  the 
computer  checks  the  student's  level  of  understanding 
by  computing  the  percentage  of  correct  answers.  If  the 
student  is  experiencing  difficulty,  the  computer  adjusts 
the  strand  to  present  less  difficult  work.  If  the  student  is 
experiencing  a high  level  of  accuracy,  the  computer 
raises  the  difficulty  of  the  exercises  to  a more  challeng- 
ing level.  Because  each  student's  progress  can  be  moni- 
tored and  evaluated  individually,  each  student  receives 
instruction  designed  to  meet  his  or  her  needs. 

In  addition  to  constant  evaluations,  the  computer 
prints  out  reports  on  each  student's  progress.  The 
teacher  can  use  this  diagnostic  report  to  determine 
comprehension,  competency  and  mastery  of  concepts. 
Such  reports  are  invaluable  in  evaluating  performance, 
counseling  students  and  conferring  with  parents.  The 
computer  provides  a quick  read  out  which  includes  the 
student's  grade  level  in  each  strand  he  or  she  is  working 
in,  and  the  amount  of  time  and  the  number  of  sessions 
which  were  necessary  to  progress  to  that  point.  In  this 
way  the  teacher,  parents,  and  student  can  see  what  has 
been  accomplished,  what  new  goals  need  to  be  set,  and 
how  much  work  may  be  involved.  This  process  makes 
computer  assisted  instruction  highly  success-oriented. 

There  are  many  advantages  to  CAI,  and  the  most  im- 
portant is  the  success  factor.  Because  students  are  con- 
fronted with  exercises  on  their  own  level,  they  are  able 
to  do  nothing  but  progress.  They  compete  with  them- 
selves and  come  to  see  themselves  as  the  controller  of 
the  learning  situation. 

Peer  pressure  is  relieved  because  students  do  not 
work  with  others  who  are  on  a higher  level  of  achieve- 
ment. Students  are  able  to  work  at  their  own  speed  until 
they  feel  competent  in  the  subject  area.  As  a result,  learn- 
ing becomes  a more  positive  experience,  and  students 
gain  a self  confidence  which  may  not  be  possible  under 
other  methods  of  instruction. 


Many  schools  have  found  CAI  most  helpful  with  stu- 
dents who  have  learning  difficulties,  particularly 
schools  of  lower  income  or  minority  areas.  Faced  with  a 
growing  frustration  from  repeated  failure,  students  who 
begin  using  the  computer-assisted  program  can  meet 
with  new  self-approval.  Since  many  students  begin  to 
see  the  computer  as  a good  experience,  they  come  to 
see  the  school  as  a good  experience  also.  As  a result, 
some  schools  have  reported  a marked  drop  in  truancy, 
tardiness  and  vandalism. 

Another  important  advantage  to  computer  assisted 
instruction  is  the  aid  it  provides  the  teacher.  Too  often  a 
teacher  is  faced  with  an  avalanche  of  paperwork,  not  on- 
ly from  papers  to  grade  but  from  records  to  keep  and 
lesson  plans  to  make.  Obviously  the  computer  solves 
much  of  that  problem.  It  automatically  scores  individual 
lessons,  compiles  reports  which  diagnose  the  results  of 
all  lessons  to  date,  and  analyzes  achievement  in  terms 
of  percentage  and  growth.  Teachers  are  left  free  to  pro- 
vide individualized  instruction.  More  time  can  be  spent 
with  students  whose  particular  needs  might  otherwise 
be  overlooked.  Consequently,  teachers  can  be  more  in 
touch  with  their  students. 


. . .learning  becomes  a more 
positive  experience,  and  students 
gain  a self  confidence 
which  may  not  be  possible  under 
other  methods  of  instruction. 


Computers  are  used  in  many  schools  and  private  learn- 
ing centers.  One  tutorial  center  which  has  concentrated 
its  efforts  on  the  development  of  a computer-based  cur- 
riculum is  the  Center  for  Basic  Learning  Skills.  With  two 
schools  located  in  Rancho  Palos  Verdes  and  Lakewood, 
California,  CBLS  is  a private  institution  which  accom- 
modates those  students  who  must  work  on  the  basic 
skills  of  math,  reading  and  language  arts. 

Upon  entering  CBLS,  a child  is  tested  to  determine 
which  skills  need  tutoring  and  at  what  levels.  Test 
results  are  discussed  in  a teacher/parent/student  con- 
ference, and  at  this  time  a program  is  worked  out.  The 
student  sets  short  term  goals  which  will  be  met  if  the 
program  is  continued  on  a regular  basis. 

New  concepts  are  taught  by  an  instructor,  and  then 
the  student  goes  to  the  computer  for  practice.  Each  stu- 
dent works  on  a single  strand  for  10  minutes  and  then 
moves  to  another  strand  in  a different  area.  For  exam- 
ple, a student  may  drill  10  minutes  in  fractions,  10 
minutes  in  paragraph  comprehension,  and  10  minutes  in 
parts  of  verbs.  The  average  student  at  the  Center  can 
complete  approximately  130  exercises  in  30  minutes. 

The  computer  tracks  the  student  in  about  27  different 
skill  strands,  each  strand  programmed  at  different  grade 
levels.  Students  move  through  the  skill  strands  as  they 
succeed  with  each  lesson.  CBLS  has  found  that  students 
who  experience  a success  factor  of  90%  are  able  to  pro- 
gress to  a higher  level,  while  students  experiencing  less 
than  80%  are  given  less  difficult  work  to  do. 

Students  are  constantly  monitored  for  achievement. 
Every  tenth  session,  the  computer  prints  out  a diagnos- 
tic report  which  is  used  by  the  teacher  to  determine 
growth.  Another  teacher/parent/student  conference  is 
held  to  analyze  any  problems  and  set  new  goals. 

it  is  evident  that  computer  assisted  instruction  is  a 
proven  method  of  teaching.  As  an  aid  to  the  teacher,  it  is 
invaluable  in  the  learning  process.  Students  succeed  in 
increasing  their  knowledge  and  find  learning  a challeng- 
ing and  positive  experience. □ 
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PILOT  is  a textually-based  computer  language  pro - 
viding  an  alternative  to  algebraic  languages  such  as 
BASIC  or  FORTRAN.  PILOT  is  composed  of  powerful 
and  nearly  syntax-free  conversation-processing  instruc- 
tions. its  clarity  and  simplicity  have  attracted  many 
teachers,  students  and  adults.  Originally  designed  by 
John  Starkweather  as  an  author  language  for  computer- 
aided-instruction,  it  is  also  an  excellent  language  for  ini- 
tiating beginners  into  computer  programming. 


In  recent  years  the  language  of  choice  for  teaching 
beginners  the  art  of  computer  programming  has  typically 
been  BASIC.  BASIC  is  interactive,  it  is  interpretive  (er- 
rors are  caught  as  the  code  is  being  typed  in),  and  it  is 
widely  available.  At  the  Lawrence  Hall  of  Science  at  the 
University  of  California  in  Berkeley,  BASIC  has  been  used 
successfully  with  hundreds  of  children  and  adults.  Most 
students  acquire  rudimentary  skills  in  BASIC  program- 
ming fairly  quickly  but  enough  have  difficulty  with  the 
most  fundamental  algorithms  to  warrant  pause.  These 
students  typically  lack  a strong  background  in  mathe- 
matics, and  consequently,  the  inevitable  algebraic  ex- 
planations become  exercises  in  futility.  Though  the 
ratio  of  the  "quick”  to  the  “slow”  learners  of  BASIC 
varies  from  place  to  place,  one  observation  is  constant 
— many  people  initially  interested  In  learning  to  pro- 
gram are  easily  frustrated  by  algebraic  languages.  There 
is  no  reason  why  such  a large  number  of  people  be 
written-off  as  “unprepared".  There  needs  to  be  a better 
way  to  initiate  the  unwary  into  computer  programming. 
There  is.  The  language  is  called  PILOT. 

Why  PILOT?  The  many  teachers,  students  and  parents 
who  have  already  mastered  PILOT  have  little  cause  to 
wonder.  The  language  is  both  easy  to  learn  and  use. 

Most  people  remember  the  awesome  effort  expended 
learning  (and  not  learning)  English  grammar.  PILOT  users 
appreciate  its  scarcity  of  the  computer  form  of  gram- 
mer,  syntax.  Furthermore,  PILOT  has  made  both  input 
and  output  exceptionally  straightforward.  For  example, 
the  code  which  follows  instructs  the  computer  to  type 
the  message,  “DO  YOU  KNOW  MY  NAME”,  and  then  to 
wait  for  an  answer.  One  line  takes  care  of  output,  T:  (type) 

T:  DO  YOU  KNOW  MY  NAME 

A: 

The  other  handles  input,  A:  (accept  an  answer).  This 
simplicity  characterizes  the  whole  language.  Notice,  for 
example,  that  it  is  not  even  necessary  to  specify  a 
variable  for  accepting  input. 

How  often  can  you  attain  a finished  product  soon 
after  the  idea  strikes?  PILOT  students  commonly  have 
that  experience.  People  using  PILOT  have  been  able  to 
construct  and  test  their  own  interesting  interactive  pro- 
grams by  the  first  or  second  session  of  learning.  The 
power  of  a textually-oriented,  conversational  language 
can  be  appreciated  very  quickly,  even  by  people  without 
prior  programming  experience.  At  the  heart  of  the 
language  is  a feature  which  makes  processing  conversa- 
tion so  easy  — the  “matching"  facility. 


Through  “matching”,  PILOT  can  efficiently  scan  a 
line  of  input  (in  response  to  a question,  for  example)  for 
specific  words  or  groups  of  words.  Of  the  words  or  sets 
of  words  that  PILOT  attempts  to  scan  for,  if  but  one  ap- 
pears in  the  input  line,  the  “match”  is  successful.  Any 
resulting  action  from  the  PILOT  program  may  depend 
upon  the  success  or  failure  of  the  match.  The  example 
which  follows  demonstrates  "matching". 


PILOT  types  a question 
Before  retrieving  the 
reply,  PILOT  is  ready  to 
"match”  these  words 


HOW  ARE  YOU  TODAY? 

(FINE,  GOOD,  GREAT,  OK, 
FANTASTIC,  HAPPY, 
WONDERFUL,  ALRIGHT) 


The  reply  is  typed  in  I’M  FEELING  FINE  TODAY 

PILOT  types  its  response  GLAD  TO  HEAR  THAT 
after  scanning  the  input 

If  the  reply  were  negative,  the  program  would  type  a dif- 
ferent response. 

HOW  ARE  YOU  TODAY? 

?lousy 

CAN  I DO  ANYTHING  TO 
HELP? 

Following  is  a listing  of  the  PILOT  program. 

T:  HOW  ARE  YOU  TODAY 
A: 

M:  FINE, GOOD, GREAT, OK, FANTASTIC,HAPPY, 
WONDERFUL, ALRIGHT 
TY:  GLAD  TO  HEAR  THAT 
TN:  CAN  I DO  ANYTHING  TO  HELP? 

T:  tells  the  computer  to  type  a message 
A:  instructs  the  computer  to  accept  an  answer 
M:  holds  the  words  to  be  “matched"  (scanned  for) 
TY:  types  its  message  if  yes,  the  match  was 
successful 

TN:  types  if  no,  the  match  was  unsuccessful 

Core  PILOT  also  includes  instructions  for  subroutines 
and  computations,  as  well  as  two  types  of  variables.  The 
core  language  is  summarized  briefly  here.  Many  versions 
of  PILOT  include  a wide  variety  of  extensions  as  well. 

THE  EIGHT  CORE  PILOT  INSTRUCTIONS 

T:  type  a message 
A:  accept  an  answer 
M:  match  for  keywords 
J:  jump  to  labeled  line 
U:  use  a procedure 
R:  remarks  from  the  programmer 
C:  compute  a result 
E:  end  procedure 

TWO  PILOT  CONDITIONERS 

Y:  make  instruction  conditional  upon  a positive 
match 

N:  make  instruction  conditional  upon  no  match 

TWO  TYPES  OF  PILOT  VARIABLES 
SSTRING  — for  text 
^NUMERIC  — for  computations 

PILOT  IN  THE  CLASSROOM 

Children  and  PILOT  seem  to  mix  particularly  well. 
PILOT  instructions  are  simple  and  clear  enough  to  facili- 
tate introducing  programming  concepts  such  as:  input 
and  output,  transfer-of-control,  looping,  and  branching. 
Consider  this  program  written  by  a third-grade  student 
from  Anna  Yates  School,  in  Emeryville,  California. 
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SAMPLE  RUN: 


THE  LISTING: 


WHAT  IS  ROUND 
7 BALL 

AND  BRIGHT 
?5UN 

AND  ON  THE  CEILING 

slight  bulb 

YOU  COT  IT! 

* F I N 1 


ANOTHER  RUN: 


w hat  is  round 

?HQOK 

AND  BRIGHT 
IS TAR 5 

AND  ON  THE  CEILING 
TWANGING  LAMP 

SORRY,  J W AS  THINKING  OF  LIGHT  BULB. 
*F  I N 1 


PROGRAM  LISTING: 


T;UHAT  IS  ROUND 
Ai 

M : LIGHT , BULB 
JY : BRIGHTON 
T : AND  BR 1GHT 
A: 

M: LIGHT, BULB 
JY  : BRIGHTON 
T : AMD  ON  THE  CEILING 
A: 

M: LIGHT, BULB 
*RICHTOPf  TY:YOU  GOT  IT! 

TN: SORRY,  I HAS  THINKING  OF  LIGHT  BULB. 

Ei 

This  riddle  program  requires  branching  whenever  a 
correct  answer  is  input  so  that  no  further  clues  are  given. 
The  use  of  the  JY:  {jump  if  yes)  instruction  handles  the 
situation  nicely  and  is  easy  to  explain  to  students. 

It  is  important  to  consider  introducing  young  children 
to  programming  for  a variety  of  reasons.  First  of  all, 
despite  the  simplicity  of  PILOT,  the  constructs  learned 
will  apply  to  any  future  programming  experience,  regard- 
less of  how  symbolic  or  abstract  the  languages  used 
later  are.  Also,  the  process  of  "teaching”  the  computer 
to  carry  on  a conversation  serves  to  dispel  the  myth  of  a 
computer's  intelligence;  students  soon  realize  that  it  is 
the  programmer  who  imparts  the  "wisdom"  (or  lack  of 
it).  This  realization  is  not  likely  to  occur  to  the  same 
degree  through  mere  interaction  with  programs  written 
by  others.  In  addition,  programming  provides  a medium 
for  experimentation  with  different  organizational  models. 
Flow-charts  and  tree-diagrams,  and  ultimately  the  pro- 
grams themselves,  represent  ways  to  visualize  decision- 
making processes. 

The  affective  component  of  education  should  not  be 
ignored  either.  Perhaps  most  notable  about  the  program 
just  shown  was  the  surge  of  pride  in  its  designer  when 
she  sees  others  enjoying  her  interactive  riddle.  This 
sense  of  accomplishment  is  fundamental  to  learning.  Be- 
cause an  interactive  program  represents  a kind  of  'game1 
that  the  author’s  peers  may  want  to  play,  a great  deal  of 
motivation  is  provided.  Students  work  hard  at  creating 
the  questions  and  remarks  which  will  be  displayed. 

The  program  which  follows  was  designed  by  three 
fifth-grade  students  from  Sun  Valley  School  in  San 
Rafael,  California.  The  instructions  used  are  no  more 
complex  than  those  needed  to  create  the  simple  riddle 
program.  But  these  students  incorporated  information 
they  were  learning  outside  of  their  PILOT  class  into  their 
program.  The  students  had  been  studying  ‘pond  ecology’ 
and  each  group  investigated  a particular  organism.  Their 
PILOT  programs  were  designed  to  continue  giving  clues 
about  a ‘mystery  organism'  until  a correct  response  is 
input  or  until  the  clues  run  out. 


ft  WRITTEN  BY  FRANCESCA  B ER  TONE , KATHY  ROBINSON,  JULIE  LEET 
R:SUN  VALLEY  SCHOOL,  5TH  GRADE 
R : M AY  13TH,  1974 

T: 

T:UE'RE  GOING  TO  FLAY  A QUESTION  AND  ANSWER  CAME 
T £ DO  YOU  WANT  TO  PLAY 
A : 

M : YES ,YEAH , OK, O.K, SURE, FINE, ALRIGHT 
TY:HERE'S  YOUft  FIRST  CLUE: 

JN : * QU IT 

TiTAKE  A GUESS-  I AH  AN  ANIMAL 
A: 

M:SNAKE 
TY:WOW !!i HI 
JY ; *EKD 

T:  t AH  A VERT  AERATE 
A: 

M :SN AKE 

TY : GR  EAT  1 ! ■ ■ 1 

JY: *END 

T : MY  LATIN  NAME  IS  THAHNOFHIS 
A: 

H:  SNAKE 

TY  : F AR  0UTU1J 

JY  i * END 

T : I EAT  AMPHIBIANS  AND  INSECTS 
A: 

H ; SNAKE 

TY  : COSH  , YOU'RE  SMART 
JY : * EN  D 

T:1  EAT  MY  FOOD  ALIVE 

A: 

M:  SHAKE 

TY: COUGH  ATD  L AT IONS!  ! ! ! 

JY : *END 

Til  DO  NOT  LIVE  IN  THE  POND 
A : 

M : SNAKE 

TY : BY  GOLLY,  I NEVER  THOUGHT  YOU'D  GET  IT  SO  SOON!!!! 

J Y : * EN  U 

T:  1 CRCU  TO  A MAXIMUM  LENGTH  UF  THREE  FEET 
A: 

M ; S N AKE 

TY; THRILLS,  \0U  COT  IT!  1 I!  1 
JY :*END 

T: AREN'T  YOU  EVER  GOING  TO  GET  IT 
T:1'M  RELATED  TO  THE  PTERODACTYL 
Ai 

Hi  SNAKE 

TY  1 1 ' M AM  AX  ED  I ! !!!!!! 

JY;*£ilD 

Tit  BEAR  50  OR  MORE  LIVE  YOUNG  IN  THE  SPRING 
A: 

Mi  SNAKE 
TYiCOOD ! i ’ 

JY;*EK11 

Til  EMIT  A FOUL  SMELL  WHEN  SCARED 
A: 

M i SNAKE 
T Y : YOU  GOT  IT 
JY  ; *END 

T:  I DO  NOT  HAVE  EARS 
Ai 

MzSNAKE 

T Y : HOW  DID  YOU  KNOW  ??  7 7 77  7 
JY: *END 

T : I HAVE  A YELLOW  STRIPE  DOWN  MY  BACK 
A; 

M:SN AKE 

TY: E X CELL  EN  T j ! I l 
JY; *END 

T ; MY  BODY  IS  COVERED  WITH  SCALES 
A: 

MrSNAKE 

TYiYOU'RE  SMART 
JY : *END 

Tit  AM  COLDBLOODED 
Ai 

H : SNAKE 

TY;  PRETTY  GO0D1 l ! 

JY : *EHD 

Ti I AM  A REPTILE 

A: 

M:  SNAKE 

TY : FINALLY!  !!!!!! 

* C ND  T:  HERE'S  A CRUDE  PICTURE  OP  ME 
Ti 

T:  XXXXXXKX 

Ti  XX  . X 

T:  XXXXXXXXXX  XX  XXXX  X 

T;  XX  XX  X XX  XX XX 

T:  X X XXX XX XX  XXXXXXXXX  XX  X 

T:  X XX  X XX 

Ti  X XX  XXX  XX 

Ti  XXX  XXXXXXX 

T:  XX 
T: 

Ti  GARTER  SNAKE 

Ti 

Ti 

E: 

*QU  1 T T : W ELL  IF  YOU  DIDN'T  WANT  TO  PLAY  THE  GAME 
TiWHY  DID  YOU  ASK  FOR  THE  PR  OCR  AM  ? 7 


66  INTERFACE  AGE 


SEPTEMBER  1978 


SAMPLE  RUN: 


JE'RE  CD  I SC  TO  PLAY  A QUESTION  AND  ANSWER  G AM  F, 
DO  YOU  J AN T TO  FLAY 

ms 

HERE'S  YOUR  FIRST  CLUE: 

TAKE  A GUESS-  1 AM  AN  ANIMAL 
?BOG 

I AM  A VERT ABR ATE 
IFISH 

MY  LATIN  NAME  IS  THAMNUPHIS 
1 FROG 

I CAT  AMPHIBIANS  AND  INSECTS 
HURTLE 

I EAT  MY  FOOD  ALIVE 
’LIZARD 

I DO  NOT  LIVE  IK  THE  POND 
’RACCOON 

I CROW  TO  A MAXIMUM  LENGTH  OF  THREE  FEET 
? A CAT 

AREN'T  YOG  EVER  GOING  TO  GET  IT 
I'M  RELATED  TO  THE  PTERODACTYL 
7L1ZARD 

I SEAR  50  OR  MORE  LIVE  YOUNG  IN  THE  SPRING 
U DON'T  KNOW 

l EMIT  A FOUL  SMELL  WHEN  SCARED 
?SKU»K 

I DO  NOT  HAVE  EARS 
? A SNAKE 

HON  DID  YOU  KNO.I  ??????? 

HERE'S  A CRUDE  PICTURE  OF  HE 

xxxxxxxx 

XX  X 

XXXXXXXXXX  XX  XX  XX  X 

XX  XX  X XX  xxxx 

X XXXXXXXX  XXX  XXX  XXX  XX  X 

X XX  X XX 

X XX  XXX  XX 

XXX  xxxxxxx 

XX 

GARTER  SNAKE 

* F I N I 


After  writing  several  of  the  questions  and  responses 
in  a program  such  as  this  one,  students  on  their  own 
often  notice  the  repetition  in  code  they  are  generating. 
When  they  ask  if  there  is  any  way  to  get  around  writing 
in  this  way,  it  is  clear  that  they  are  “ready1'  to  be  taught 
about  subroutines  and  other  programming  mechanisms 
that  will  be  helpful.  In  this  context,  motivation  for  intro- 
ducing new  concepts  has  been  established. 

PEOPLE  PRAISE  PILOT 

“PILOT  provides  a language  which  is  simple  almost  to 
the  point  of  being  uninteresting  to  some  computer  profes- 
sionals. But  it  allows  a person  with  no  prior  computer  ex- 
perience to  interact  with  a machine  in  a human  way.  It 
provides  a newcomer  with  immediate  reinforcement  of 
success,  and  graphically  demonstrates  some  of  the  more 
obvious  features  of  what  a computer  is  like.”  So  says 
Dr.  John  Starkweather,  author  and  developer  of  PILOT. 
“When  I began  thinking  about  a language  like  PILOT, 
there  was  no  language  oriented  toward  natural  language 
and  conversational  interaction.  1 tried  to  develop  simple 
mechanisms  that  would  be  easily  understandable.” 

PILOT  has  been  appraised  as  an  easy-to-learn  lan- 
guage by  numerous  others  who  consider  it  ideal  for  in- 
troducing programming  constructs  to  the  novice.  At 
Lawrence  Hall  Pete  Rowe  who  originally  implemented  it 
there  remarks,  “1  could  see  that  some  kids  had.  the  abil- 
ity to  program,  but  not  with  BASIC.  There  are  people  who 
are  more  word-oriented  than  numerically-oriented,  and  1 
felt  they  would  respond  better  to  PILOT.”  Joyce  Hakans- 
so n,  coordinator  of  computer  classes  there,  believes 
that  “there  is  an  organizational  skill  involved  in  creating 
computer  programs. . .PILOT  gives  beginning  computer 
users  access  to  that  kind  of  creation  much  faster  than 
more  traditional  languages.” 

Dean  Brown,  a long-time  advocate  of  PILOT,  has  im- 
plemented PILOT  on  aZ-80  and  has  been  responsible  for 
its  disemmination  internationally.  Dean  tells  us,  “PILOT 
programs  have  been  written  in  Yugoslavian,  French, 
Spanish  and  Arabic.  . .with  support  from  UNESCO  and 
the  World  Bank.”  He  feels  that  “PILOT  is  so  general  and 


flexible  there  is  no  point  in  using  other  languages  for 
teaching.”  He  notes  that  when  a computer  is  in  a dialog 
with  a student,  they  are  exchanging  word  strings. 
“There  are  only  several  things  that  can  happen,  and  they 
are  easy  to  do  with  PILOT.  You  can  type  in  a word  string 
(T:>,  you  can  get  one  back  (A:),  you  can  interpret  a word 
string  (M:)  and  branch  on  content  (TY:  and  TN:).  You  can 
also  imbed  earlier  responses  in  current  strings.  And 
PILOT  can  be  learned  in  a hurry.” 

Greg  Yob  has  also  been  influential  in  spreading  the 
good  work  about  PILOT.  In  1975  he  formed  the  PILOT  In- 
formation Exchange,  a clearinghouse  for  information 
and  resources  on  PILOT.  Greg  feels  that,  “PILOT  is  like* 
ly  to  become  the  de  facto  home  computer  education 
language.  It*s  easy  to  learn,  not  hard  to  implement  and 
void  of  functions  unneeded  in  home  education.  ltTs  im- 
portant to  have  a system  not  cluttered  by  things  a home 
user  would  not  be  interested  in.” 

Earl  Keyser  has  recently  taken  over  the  Exchange.  He 
is  implementing  PILOT  on  an  Apple  II  and  likes  PILOT  be- 
cause “in  8 commands  it  can  do  what  most  author  lan- 
guages do  at  best  poorly  and  with  many  more  commands 
. . .It  is  elegant  but  not  simple-minded,”  He  has  found 
PILOT  the  preferred  language  for  training  teachers  to 
teach  their  own  students  computer  programming. 

WHERETO  GET  PILOT 

A completely  supported  microcomputer  implementa- 
tion of  PILOT  is  now  available  from  Processor  Technol- 
ogy. Implemented  by  John  Starkweather,  it  runs  on  a 
SOL  and  may  be  obtained  by  writing  to: 

Processor  Technology 
PILOT  8080,  Version  2.2 
7100  Johnson  Industrial  Drive 
Pleasanton,  CA  94566 
(415)  829-2600 

Dean  Brown  may  be  contacted  for  listings  of  his  Z-80 
version  of  PILOT,  which  runs  on  an  MCZ  system.  He  will 
also  send  along  sample  PILOT  programs,  some  designed 
for  children  and  others  developed  in  a Creative  Writing 
Course  at  Stanford.  Send  inquiries  to: 

Dean  Brown 
Zi log,  Inc. 

10460  Bubb  Road 
Cupertino,  CA  95014 
(408)  446-4666 

Many  other  implementations  exist,  and  Earl  Keyser 
has  the  latest  information  through  the  PILOT  informa- 
tion Exchange.  Join  the  Exchange  or  write  to  him  for 
resources: 

Earl  Keyser 
22  Clover  Lane 
Mason  City,  Iowa  50401 
(515)  424-5548 

□ 


ABOUT  THE  AUTHORS 

Rita  May  Lift  has  a B.A.  in  Mathematics  and  an 
M.A.  in  Education  from  U.S,  Berkeley.  She  is  work- 
ing on  an  M.S.  in  Computer  Science  at  U.S.  Berke- 
ley. She  has  developed  curriculum,  taught  and  did 
teacher  training  in  computer  and  mathematics 
courses  for  the  Computer  Education  Project  at 
Lawrence  Hall  of  Science,  U.C.  Berkeley  and  has 
taught  computer  science  and  math  at  Mills  Col- 
lege, Oakland,  California.  She  is  now  a software 
engineer  at  Zilog,  Inc.,  Cupertino,  California. 

Keith  Vann  is  an  undergraduate  in  Computer 
Science  at  U.C.  Berkeley.  He  developed  extensive 
curriculum  for  the  teaching  of  PILOT  for  the  Com- 
puter Education  Project  at  Lawrence  Hall  of 
Science  and  is  the  author  of  a PILOT  reference 
manual  in  use  at  Lawrence  Hall. 


SEPTEMBER  1978 


INTERFACE  AGE  67 


Computers:  Worlds  of  ‘If’ 
for  Children  to  Explore 

By  Bill  Langenes 

The  following  is  an  interview  with  Bob  Albrecht  in  which  he  discusses  computer  applications  in  the  edu- 
cation field  and  in  the  home.  His  optimistic  and  creative  approach  show  much  promise  for  the  future . 


LANGENES:  You  have  been  teaching  children  how  to 
use  computers  for  16  years.  Why  should  they  learn  how 
to  use  a computer? 

ALBRECHT:  Because  it’s  fun.  They  have  a wonderful 
time. 

LANGENES:  Why  are  you  very  heavily  oriented  to  fun 
and  computers? 

ALBRECHT:  The  two  universal  factors  in  every  culture 
are  music  and  game  playing.  After  we  clothe,  feed  and 
provide  shelter,  we  spend  our  time  and  money  in  recrea- 
tion: either  watching  other  people  play  games  or  playing 
games  ourselves.  The  TV  networks  will  soon  find  that 
the  number  of  kids  watching  cartoons  is  decreasing. 
Kids  will  be  spending  their  time  playing  much  more  in- 
teresting computer  games  instead.  They  will  become 
more  active,  less  passive. 

LANGENES:  How  can  computers  aid  in  their  educa- 
tion, especially  in  a classroom  setting? 

ALBRECHT;  I’m  working  exclusively  in  the  kinder- 
garten through  grade  eight  levels,  mostly  three  through 
eight.  We  are  using  computers  for  a number  of  things. 
First,  the  computer  can  be  a drillmaster,  teaching  kids 
how  to  add,  subtract,  multiply  and  divide.  Good  ex- 
amples of  this  kind  of  tool  are  the  Quiz  Kid  and  the  Little 
Professor,  hand  held  machines  that  present  math  prob- 
lems to  kids  that  they  can  respond  to.  The  machine  tells 
them  if  they  are  correct  or  not.  Texas  Instruments  has 
announced  a similar  machine  called  Tell  and  Spelt,  com- 
plete with  voice  synthesizer,  to  teach  spelling.  It  costs 
less  than  $50!  I know  from  my  experience  with  very 
young  children  that  these  things  work.  Kids  love  them 
and  learn  from  them. 

LANGENES:  Do  they  also  learn  how  to  interface  with 
a learning  machine? 

ALBRECHT:  Yes.  They  get  used  to  dealing  with  ma- 
chines that  do  this  sort  of  thing.  The  machine  is  quite 
patient;  it  will  keep  working  with  you  until  its  battery 
runs  down. 

LANGENES:  How  quickly  does  the  child  pick  up  its  use? 

ALBRECHT:  Almost  instantly.  You  just  hand  them  the 
machine,  spend  two  or  three  minutes  telling  them  how 
to  use  it,  and  they’ll  go  off  for  a couple  of  hours  and  play 
with  it.  I have  several  of  these  units  on  loan  to  teachers 
who  tell  me  they  have  to  take  a machine  away  from  one 
child  so  another  can  use  it.  The  informal  reporting  coming 
back  says  that  kids  really  do  learn  basic  skills  this  way. 

LANGENES:  Do  they  learn  better,  faster,  cheaper, , .? 

ALBRECHT:  Yes.  All  of  those.  We’re  talking  about  a 
$12-$15  machine  which  is  doing  what  some  $100,000 
time  sharing  systems  I've  seen  can  do.  And,  of  course, 
the  home  computer  can  be  programmed  to  teach  basic 
skills  in  math,  reading  and  much  more. 

LANGENES:  In  addition  to  being  a drillmaster,  what 
else  can  a computer  contribute? 

ALBRECHT:  The  most  important  things  of  all  are 
games  and  simulation  that  have  teaching  capabilities.  \ 
think  that  the  largest  computer  markets  will  eventually 
be  recreation  and  education,  and  I’m  not  sure  in  what 
order.  In  fact,  many  times  we  won’t  be  able  to  know 
which  is  which. 


LANGENES:  What  games  and  simulations  are  the 
best  sellers  — the  most  effective? 

ALBRECHT:  Of  clear  educational  value  are  Guess  My 
Number,  Guess  My  Letter,  Stars,  Hangman  and  its  varia- 
tions, the  game  called  Story  where  the  child  and  the 
computer  interact  to  create  a story,  and  dozens  more, 

LANGENES:  How  about  the  use  of  programming? 

ALBRECHT:  That  is  realty  the  third  educational  use  of 
a computer  — learning  how  to  program  in  something 
like  BASIC  and  applying  it  to  the  solution  of  problems. 
I’ve  been  doing  a lot  of  this  with  4-6  graders, 

LANGENES:  How  do  they  respond? 

ALBRECHT:  Very  well.  We  are  developing  ways  of 
teaching  small  children  how  to  program  computers  us- 
ing graphics  and  verbal  activities.  We  are  using  the 
Radio  Shack  TRS-80  and  the  Commodore  PET  micro- 
computers in  a project  started  in  February  in  Lakewood 
School,  Sunnyvale,  California.  Lakewood  is  a K-6  school 
with  about  600  students.  We  trained  a dozen  or  so  5-6 
graders  as  teaching  aides.  From  February  through  the 
end  of  the  year,  every  one  of  the  600  children  had  some 
exposure  to  the  computer. 

LANGENES:  How  was  the  program  structured? 

ALBRECHT:  We  trained  a dozen  or  so  5-6  graders  as 
teaching  aides.  The  computers  moved  from  classroom 
to  classroom,  staying  a week  in  each,  with  one  or  two  of 
the  teaching  aides  available  to  the  teacher.  Even  the 
kindergarten  students  were  abie  to  use  the  computer. 

LANGENES:  What  does  a computer  need  to  make  it 
an  effective  teaching  tool  in  the  elementary  level? 

ALBRECHT:  We  have  to  make  do  with  what’s  avail- 
able. I don’t  consider  anything  available  now  as  ade- 
quate, so  I'm  looking  to  the  next  generation.  Perhaps  it 
should  look  like  the  Dynabook™  being  developed  by 
Xerox.  People’s  Computers  Magazine  published  in  the 
Fall  of  1973  a full  page  sketch  and  description  of  a home 
computer  that  still  hasn’t  been  built.  It  had  encapsu- 
lated ROM  slots  so  you  could  plug  in  your  language.  I’m 
a BASIC  booster,  but  I’m  quite  ready  to  get  off  the  BASIC 
bandwagon.  I’m  really  irritated  at  its  limitations. 

LANGENES:  A newly  introduced  personal  computer 
from  Exidy  called  the  Sorcerer  features  plug-in  ROM 
cartridges  for  various  languages,  including  BASIC  and 
PILOT. 

ALBRECHT:  Yes,  these  things  are  just  beginning  to 
happen.  I’d  also  like  to  be  able  to  plug  in  Smalltalk  or 
LOGO.  So  far,  the  best  machine  I’ve  used  for  teaching 
BASIC  is  the  TRS-80  with  its  Level  II. 

LANGENES:  What  are  the  features  that  make  it  so 
successful? 

ALBRECHT:  It’s  a collection  of  tiny  little  things.  One 
is  the  way  the  Random  Number  Generator  works.  The 
positioning  of  the  cursor  is  very  easy.  The  graphics  are 
primitive  but  easy  to  use.  Another  very  important  feature 
of  the  TRS-80  is  the  ON  ERROR  GO  TO  statement.  In 
fact,  I can’t  conceive  of  anyone  not  having  it  In  the 
future.  Errors  that  normally  would  cause  a fatal  stop 
now  cause  a branch  to  a line  number  that  allows  you  to 
find  out  what  the  error  is  and  do  something  about  it.  In 
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addition,  the  TRS-80  documentation  is  outstanding  — 
the  best  f’ve  ever  seen  from  a manufacturer. 

LANGENES:  What  do  you  like  in  the  PET? 

ALBRECHT:  The  cassette  operating  system  is  nice, 
especially  for  a naive  user.  The  on-screen  editing  is  nice 
for  writing  programs.  The  graphics  are  quite  interesting. 
Teachers  seem  to  prefer  the  one  piece  construction.  ! 
tell  schools,  whenever  possible,  to  buy  both  machines. 

LANGENES:  Why  both? 

ALBRECHT:  If  they  are  going  to  teach  programming, 
they  should  do  it  on  the  TRS-80  because  it  is  so  much 
easier.  I found  the  PET  very  difficult  to  program  myself 
because  I keep  forgetting  what  all  the  funny  characters 
mean.  Once  the  kids  get  to  a certain  level  of  proficiency, 
they  can  deal  with  the  difficulty  of  programming  the  PET. 

LANGENES:  Are  there  other  companies  that  work  in 
the  educational  setting? 

ALBRECHT:  I’ve  not  yet  worked  with  kids  on  the  Apple 
II,  but  I believe  it  will  be  an  easy  machine  to  teach  with. 
The  color  is  exciting,  but  the  cost  is  high  when  you  com- 
bine it  with  a color  TV.  I’m  also  interested  in  Processor 
Technology's  SOL  because  it  has  PILOT,  which  is  speci- 
fically designed  for  instructional  use. 

LANGENES:  What  are  PILOT’S  advantages? 

ALBRECHT:  It  is  highly  verba!  without  too  many  key 
words  or  letters.  One  of  its  nice  features  is  a MATCH 
statement  which  is  very  useful  for  instructional  dialogue. 
Golden  Gate  Montesourri  School  in  San  Francisco  has 
been  teaching  five-year-olds  how  to  program  in  PILOT 
for  years.  PILOT  is  much  easier  to  learn  than  BASIC, 

LANGENES:  How  adaptable  is  BASIC  to  educational 
use? 

ALBRECHT:  I don't  consider  a language  available 
unless  it  is  in  ROM;  you’ve  got  to  turn  the  machine  on 
and  have  it  go.  At  the  elementary  and  junior  high  levels, 
BASIC  is  really  the  only  available  language. 

LANGENES:  Is  that  a limitation? 

ALBRECHT:  I’d  rather  have  LOGO,  but  we  don’t  yet.  It 
takes  lots  of  memory  and  isn’t  available  on  a system  for 
less  than  $1,000,  which  should  be  top  price  for  a com- 
puter in  a classroom.  $500  would  be  even  better! 

LANGENES:  Is  it  difficult  for  a child  who  has  learned 
one  programming  language  to  learn  a second? 

ALBRECHT:  It  is  like  becoming  an  airline  pilot.  You 
start  with  the  small  planes  and  move  up  to  the  jets.  Then 
when  a new  jet  comes  along,  the  transfer  is  relatively 
easy.  Once  you’ve  learned  to  program  in,  say,  PILOT,  it 
is  very  easy  to  learn  BASIC  because  you’ve  got  the  concep- 
tual skills.  For  the  same  reason,  I like  to  start  kids  on  the 
TRS-80  and  work  up  to  more  difficult  machines. 

LANGENES:  Is  it  the  machine  or  the  language  that  is 
the  difficulty? 

ALBRECHT:  The  language.  The  little  tiny  things  about 
the  way  it  is  implemented.  I wish  manufacturers  would 
talk  to  some  of  us  who  spend  our  lives  watching  people 
struggle  to  use  a computer  and  to  program  it.  It  has 
always  been  true  of  the  computer  industry  that  the  last 
people  to  be  consulted  are  the  potential  users  or  those 
who  teach  the  users. 

LANGENES:  If  a teacher  asks  “How  do  I learn  how  to 
use  computers  in  my  classroom?”  what  advice  do  you 
give  them? 

ALBRECHT:  Attend  state  and  national  math  confer- 
ences. The  National  Council  of  Teachers  of  Mathematics 
(NCTM)  annual  meeting  in  San  Diego  had  more  than  50 
presentations  and  workshops  on  calculators  and  com- 
puters. Contact  your  state  affiliate.  Maybe  the  local 
group  has  conferences,  too.  For  example,  there  is  a 
math  conference  in  Anaheim,  California,  and  a Califor- 
nia Mathematics  Council  meeting  in  Monterey  this 
December. 

LANGENES:  Are  there  any  how-to-do-it  periodicals 
specifically  for  computer  education? 


ALBRECHT:  Yes,  Calculators/Computers  Magazine.  It  is 
specifically  designed  to  help  teachers  teach  computing. 
The  most  important  thing  Calculators/Computers  is  do- 
ing is  providing  information  on  what  can  be  learned 
through  a computer  and  how  you  do  it.  For  example,  it 
tells  how  a game  is  used  to  teach  and  what  it  teaches. 

LANGENES:  Where  are  the  well  developed  school 
system  programs  in  computer  education? 

ALBRECHT:  Minnesota  and  Oregon  are  probably  the 
farthest  along  in  bringing  computers  to  children.  Min- 
nesota has  at  least  one  terminal  or  free  standing  com- 
puter in  virtually  every  school  in  the  state.  It  has  two 
organizations  that  are  beginning  to  use  personal  com- 
puters to  supplement  their  regional  time  sharing  sys- 
tems that  pump  computer  power  out  to  the  schools. 
They  are  the  Total  information  Educational  System 
(TIES)  and  the  Minnesota  Educational  Computing  Con- 
sortium (MECC).  The  Oregon  Council  for  Computer  Edu- 
cation does  the  same  type  of  thing.  The  University  of 
Oregon  might  have  the  best  computer  science  pre-ser- 
vice education  program  in  the  country  for  education  stu- 
dents who  are  going  to  become  teachers. 

LANGENES:  What  are  some  examples  of  successful 
projects? 

ALBRECHT:  The  Huntington  Project  at  the  State  Uni- 
versity of  New  York  at  Stoneybrook  has  developed  24  com- 
puter social  studies  and  life  sciences  games  and  simula- 
tions for  secondary  and  college  use.  It  received  funding 
from  the  National  Science  Foundation,  which  also  funded 
SOLOWORKS  at  the  University  of  Pittsburgh.  These  two 
projects  are  the  best  things  NSF  has  done  for  schools  in 
my  opinion,  There  is  a directory  of  some  300  elementary, 
secondary  and  college  institutions  recognized  as  exem- 
plary in  the  use  of  computers  available  from  HumRRO, 
an  organization  in  the  Washington,  D.C.  area. 

LANGENES:  How  many  students  will  be  using  a com- 
puter in  the  classroom  this  school  year? 

ALBRECHT:  A few  million.  Two?  Five?  I really  don’t 
know,  and  I’m  not  sure  that  figure  is  available. 

LANGENES:  Are  you  satisfied  with  the  state  of  com- 
puter education  today? 

ALBRECHT:  No,  but  I’m  not  going  to  worry  much 
about  what  goes  on  in  the  schools  because  the  place 
where  it  really  is  going  to  happen  is  the  home.  The  home 
computer  is  going  to  have  a big  impact.  Such  an  impact, 
in  fact,  that  education  will  be  forced  to  reconsider  what 
it  is. 

LANGENES:  In  what  ways? 

ALBRECHT:  Education  today  is  too  often  a babysit- 
ting service;  with  the  Proposition  13  type  of  tax  rebellion 
sweeping  the  country  as  it  appears  it  will,  schools  are 
going  to  become  more  and  more  a babysitter  and  less 
and  less  an  educational  establishment. 

LANGENES:  How  will  widespread  use  of  personal 
computers  change  education? 

ALBRECHT:  I’d  like  to  see  teachers  working  with 
children  more  on  a small  group  and  personal  basis.  The 
computer  can  take  over  a lot  of  stuff  that  is  frequently 
done  in  lecture  teaching. 

LANGENES:  What  other  changes  do  you  foresee? 

ALBRECHT:  We’re  going  to  have  to  deal  with  an 
incredible  diversity  of  knowledge  in  children  coming  to 
school.  There  wilt  be  a fantastic  choice  of  software,  and 
the  software  in  the  home  will  have  a lot  to  do  with  what 
the  child  learns.  We  will  no  longer  be  able  to  assume 
that  ail  kids  are  entering  school  with  the  same  level  of 
knowledge. 

LANGENES:  What  will  be  the  long  range  impact  of  a 
generation  of  children  growing  up  knowing  how  to  use 
computers? 

ALBRECHT:  Unpredictable!  Joyously,  wonderfully  un- 
predictable! I really  like  to  think  of  computers  as  worlds 
of  ‘if’  for  children  to  explore.D 
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1 (ike  to  interpret  the  domain  of  personal  computing 
much  more  broadly  than  just  small,  single-user  machines. 
Looking  at  some  experiences  with  timesharing  systems 
calls  to  mind  useful  ideas  about  communities  of 
learners  and  occasions  for  professional  communicatiori 
within  such  communities.  If  we  limit  discussion  to  small 
(inexpensive,  portable,  individually  owned)  machines, 
we  are  not  taking  advantage  of  decades  of  experience 
with  personal  computing  using  costly,  fixed  systems 
having  the  power  (processor  speed,  memory  size,  in- 
struction set,  and  complexity)  that  will  be  characteristic 
of  the  small  machine  in  a few  years. ! am  convinced  that 
the  best  personal  computing  is  done  today  on  single- 
user  machines,  but  I haven't  given  up  entirely  on  time- 
sharing as  a means  to  providing  truly  personal  services. 
In  any  case,  I want  to  have  communication  networks 


backing  up  single-user  systems  in  education. 

We  need  to  consider  computing  experiences  at  all 
levels  of  education.  Some  things  are  best  done  in  ele- 
mentary school,  or  perhaps  in  preschool  programs. 
Other  things  fit  well  in  the  college  learning  environment. 
Some  kinds  of  learning  take  place  best  in  the  home  or 
some  other  recreational  environment,  perhaps  a com- 
munity center  or  library,'  even  a tavern  or  arcade. 

The  substance  of  a number  of  discussions  is  pre- 
sented here  in  five  sections.  The  first  is  intended  to  pro- 
vide the  educator  with  some  indication  of  why  the  per- 
sonal computing  revolution  is  so  important  to  computer 
use  (and  information  handling)  at  all  levels  of  education. 
The  second  section  should  inform  the  computer  special- 
ist or  enthusiast  about  kinds  of  uses  in  education.  The 
third  section  offers  a list  of  what  may  be  needed  to  bring 
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about  some  desirable  changes  in  education.  The  last 
section  provides  a brief  statement  about  the  future. 

FOR  TEACHING  AND  LEARNING 

Many  colleges  and  schools  have  acquired  effective 
and  economic  timesharing  systems  for  use  by  teachers 
and  students  in  teaching  and  learning  activities.  These 
can  be  expanded  to  accommodate  the  increasing  amounts 
of  use.  Also,  they  can  be  extended  to  handle  some  new 
kinds  of  uses  such  as  graphics  and  information  retrieval 
systems.  However,  some  kinds  of  computing  will  be  ac- 
complished more  economically  with  smalt  and  inexpen- 
sive computers  tor  use  by  one  individual  or  project  at  a 
time.  At  the  University  of  Michigan,  the  Center  for 
Research  on  Learning  and  Teaching  is  exploring  various 
roles  for  these  microprocessors  and  personal  com- 
puters within  school  and  college  learning  activities. 

ASPECTS  OF  THE  REVOLUTION 

The  impact  of  personal  computers  on  education  in 
general  and  instructional  activity  in  particular  will  be 
considerable.  Three  aspects  of  the  personal  computer 
revolution  may  help  establish  this  case;  numbers,  re- 
sponsiveness, and  control. 

Personal  computers  will  be  used  as  timesharing  sys- 
tems in  much  larger  numbers  than  instructional  com- 
puters have  been  or  will  be  used  as  timesharing  systems. 
The  major  computer-based  instruction  facility  so  far  has 
been  the  PLATO  Computer-based  Instruction  System  at 
the  University  of  Illinois  in  which  the  number  of  simul- 
taneous users  are  counted  in  the  hundreds.  Changes  in 
the  system  will  expand  the  number  of  users  to  thou- 
sands. The  most  common  timesharing  systems  used  in 
schools  and  colleges  today  are  built  by  Hewlett-Packard 
and  Digital  Equipment.  Although  these  are  small  sys- 
tems (four  to  60  users  each),  the  total  number  of  simul- 
taneous users  served  by  the  hundreds  of  systems  through- 
out the  country  is  counted  in  the  thousands.  With  con- 
tinuing sales  to  schools  and  colleges,  this  number  will 
expand  to  the  tens  of  thousands. 

Dedicated  instructional  systems  and  timesharing  sys- 
tems are  only  part  of  a small  beginning  compared  to 
what  is  about  to  happen.  At  least  100  times  more  per- 
sonal computers  will  soon  be  put  to  use  In  education  ac- 
tivities. The  first  line  set  up  to  mass  produce  computers 
was  designed  to  put  out  20,000  per  month.  With  only 
three  smaller  companies  now  delivering  machines,  the 
large  (potential)  producers  have  not  yet  announced  their 
products.  I expect  nearly  half  a million  units  to  be  sold 
in  the  first  year,  and  in  a few  years  the  number  used  in 
education  will  be  counted  in  the  millions.  When  the 
measure  of  expense  and  capability  of  a technology  im- 
prove by  two  or  three  orders  of  magnitude,  the  effects 
are  more  than  just  quantitative.  Personal  computers  will 
bring  about  qualitative  changes  in  education  within  the 
home  and  perhaps  in  educational  institutions  as  well. 

The  second  characteristic  of  personal  computers  is  re- 
sponsiveness. The  machine  is  as  available  and  responds 
as  quickly  as  a personal  and  portable  electric  typewriter 
or  television.  But  more  than  that,  it  responds  effectively 
to  more  complex  directives,  rearranging  and  processing 
information  in  a personal  way  not  possible  with  a shared 
system  designed  for  the  average  user.  Furthermore,  the 
high  transfer  rate  of  data  between  memory,  processor, 
and  display  screen  opens  up  new  opportunities  for  real- 
time animations  as  well  as  data  analysis. 

The  third  aspect  of  the  revolution  is  personal  controi. 
The  owner  of  a personal  computer  determines  the  uses 
of  one  or  more  personal  machines  and  shapes  their 
characteristics  to  personal  needs  and  preferences.  Per- 
haps the  most  important  aspect  of  control  is  the  intang- 
ible consideration  of  self-determination;  the  owner  can 
literally  wrap  his  or  her  arms  around  the  machine,  carry 


It  about,  paint  it  purple,  and  love  it  as  a pet,  as  well  as 
reprogram  it  according  to  personal  preferences. 

Detailed  characteristics  of  personal  computers  and  their 
current  uses  are  receiving  careful  attention  by  CHLT  staff 
at  the  University  of  Michigan.  I will  list  just  a few  of  the 
characteristics  and  limitations  found  to  be  significant. 

LIMITATIONS 

In  1977  the  limitations  of  personal  computers  may 
have  outweighed  their  observed  advantages  for  use 
within  iearning  activities.  However,  1978  brought  more 
reliable  and  powerful  models  of  these  inexpensive  de- 
vices. Indeed,  we  can  expect  the  capabilities  to  about 
double  each  year  without  an  increase  in  production 
costs  for  at  least  the  next  twenty  years. 

Reliability  has  been  a major  problem  with  many  micro- 
computer systems  to  date.  Now  that  personal  com- 
puters are  being  mass  produced,  the  integrated  systems 
perform  much  more  reliably  in  educational  settings  than 
their  predecessors  which  were  usually  built  by  hob- 
byists from  kits.  However,  the  construction  of  peripher- 
als for  printing,  storage  and  the  like  does  not  measure 
up  to  the  same  standard  of  reliability.  The  major  prob- 
lem faced  by  manufacturers  of  peripherals  is  the  need  to 
bring  out  very  low-cost  devices  comparable  with  the  low 
cost  of  the  microcomputers  themselves.  The  electro- 
mechanical devices  for  printing,  drawing,  or  storing  in- 
formation on  magnetic  tape  can  not  be  both  cheap  and 
reliable.  However,  the  prospecis  are  good  for  reliable 
peripherals  using  new  technical  developments  which 
will  eliminate  entirely  the  moving  parts. 

Speed  of  processing  Is  a consideration.  Happily,  most 
Instructional  applications  involve  simple  programs  and 
the  observed  response  from  the  personal  computer  is 
not  distinguishable  from  that  of  a timesharing  system. 
However,  some  applications  require  many  computations 
{e.g.,  for  reducing  data  or  analyzing  text),  and  the  delays 
may  just  be  too  great  for  a student  interacting  at  the 
slow  speeds  of  an  inexpensive,  personal  computer. 

Personal  computers  do  not  now  provide  inexpensive 
access  to  large  data  bases,  and  updating  the  data  base 
is  an  expensive  operation  if  every  user  has  an  individual 
copy.  Therefore,  the  use  of  inexpensive  personal  com- 
puters in  records  handling,  data  reduction,  and  shared 
files  is  not  advisable  with  1977  technology.  This  will 
change  by  the  end  of  1978,  however. 

Compatibility  among  different  personal  computers 
imposes  some  limits  on  exchange  and  marketing  of  pro- 
grams. Actually  this  limitation  is  no  more  severe  than 
for  sharing  programs  among  different  computers  made 
by  the  same  vendor. 

Probably  the  standards  that  emerge  will  depend  on 
certain  features  of  the  technology;  inexpensive,  read- 
only storage,  processors  which  are  less  expensive  than 
the  curriculum  storage  (e.g.,  magnetic  tape),  and  audio- 
visual media  which  incorporate  digital  logic  and  storage 
(e.g.,  videodisks). 

APPROACHES  TO  APPLICATIONS 

Within  current  limitations  of  reliability,  speed, 
storage,  and  compatibility,  CRLT  staff  already  find  many 
applications  for  personal  computers  within  the  Univers- 
ity of  Michigan  today.  Machines  available  in  the  first  half 
of  1978  already  make  valuable  additions  to  the  resources 
for  learning.  Some  machines  acquired  by  individual 
teachers  are  being  used  in  classroom  demonstrations. 
At  least  three  curriculum  development  projects  are  using 
personal  computers  in  connection  with  laboratories  (pre- 
paration for  regular  lab  sessions,  information  processing 
aids  in  carrying  out  the  work,  and  data  generators  for  simu- 
lated laboratory  activities).  Libraries  are  considering  the 
use  of  microcomputers  in  providing  services  on  cam- 
pus. Many  individual  students  have  purchased  machines, 
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and  some  of  these  are  being  used  for  work  processing 
(preparation  of  papers),  computation,  and  information 
organization  and  retrieval.  The  School  of  Music  is  using 
a microcomputer  system  for  music  analysis  and  syn- 
thesis, and  some  electronic  music  composition. 

The  implications  of  personal  computing  are  stagger- 
ing. Some  thought  about  the  future  of  computing  in  edu- 
cation and  society  may  help  teachers  establish  a useful 
perspective  on  increasing  computer  use  by  students  to- 
day. This  topic  has  been  written  on  at  length,  and 
therefore  I will  list  just  three  aspects  I believe  to  be  very 
significant  for  educators  considering  the  general  topic 
of  computers  in  education:  computer  literacy,  home 
entertainment,  and  computer-based  videodisks. 

A general  literacy  about  computers  is  likely  to  be  as 
widespread  as  the  knowledge  of  driving  a car.  Already 
electronic  calculators  have  become  so  inexpensive  and 
straightforward  to  use  that  nearly  anyone  can  acquire  a 
convenient  device  to  carry  in  a pocket  or  purse,  or  wear 
on  a wrist.  The  impact  has  been  primarily  one  of  accom- 
plishing calculations  more  reliably.  As  genera!  informa- 
tion processing  facilities  become  as  common  as  the 
portable  home  typewriter  or  television  set  (indeed,  they 
will  no  doubt  be  incorporated  within  home  typewriters 
and  television  sets),  a general  literacy  about  their  use 
will  develop  rapidly.  To  some  extent  this  literacy  is 
already  being  accomplished  in  computer  courses  in 
schools  throughout  the  country.  Self-instruction  at 
home  will  take  care  of  the  rest.  Nearly  all  students  will 
know  how  to  AND  EXPECT  TO  use  computers. 

This  year,  microprocessors  have  become  a signif  icant 
part  of  the  home  entertainment  industry.  Computers  are 
evident  in  video  games  which  duplicate  arcade  devices 
and  in  board  games  which  play  a fair  game  of  chess, 
checkers,  othello  or  backgammon.  As  general-purpose 
computers  become  incorporated  in  home  entertainment 
centers,  the  capabilities  for  simulation,  modeling  and 
records  handling  will  expand  rapidly.  An  important  part 
of  the  home  market  will  be  self-education.  Many  com- 
panies will  be  selling  learning  packages  which  include 
computer  programs  to  run  on  the  home  computer  as  well 
as  supplementary  materials  and  guidebooks. 

New  developments  in  videodisks  may  revolutionize 
personal  computers.  For  some  years  companies  have 
been  working  on  one  version  or  another  of  the  home 
videodisk.  One  of  the  driving  forces  behind  this  move* 
ment  is  the  expected  market  for  old  movies  and  special 
interest  programs  in  the  home.  However,  in  order  to 
solve  some  of  the  technical  problems  of  retrieving  the 
bits  of  information  which  make  up  a video  signal,  the 
researchers  turned  to  certain  digital  techniques  which 
are  of  considerable  interest  to  computer  designers.  It 
appears  now  that  including  a microprocessor  in  the 
videodisk  player  will  make  it  more  practical,  reliable, 
and  economical. 

Computer  control  of  the  videodisk  player  provides  an 
exciting  resource  for  educational  use  of  microcompu- 
ters. A small  archive  of  movie  clips  (30  minutes  total),  a 
very  large  archive  of  color  still  frames  (54,000),  or  any 
combination  of  these  can  be  searched  and  controlled  by 
a personal  computer.  This  means  one  can  retrieve,  dis- 
play at  regular  speed,  slow  motion  or  still  frame,  and 
move  to  another  section  of  the  file  based  on  instruc- 
tions from  the  push-button  controls  and  the  history  of 
interaction  with  the  particular  learner.  Furthermore,  one 
can  set  up  the  personal  computer  to  interpret  the  54,000 
frames  of  video  as  nearly  100  million  bits  of  digital  mem- 
ory. This  reduces  considerably  the  present  restrictions 
on  microcomputers  for  handling  large  data  bases. 

These  future  prospects  are  quite  exciting  and  prob- 
ably will  bring  significant  and  desirable  benefits  to 
education  and  to  society. 


SUMMARY  OF  TRENDS  IN  COMPUTING, 
COMMUNICATION  AND  THE  LOCUS  OF  EDUCATION 

A number  of  changes  in  the  technology  of  computing 
and  communications,  and  changes  in  education  and 
society,  have  increased  professional  interest  in  com- 
puters for  learning  and  teaching.  Four  points  deserve  at- 
tention. 1)  The  low  cost  of  microcomputers  merit 
rethinking  uses  of  technology  in  education.  2}  Inexpen- 
sive communications  may  shift  the  role  of  centralized 
educational  computing.  3)  Incentives  will  improve  for 
commercial  production  of  materials  for  training  and 
continuing  education.  4)  Home  computing,  combined 
with  other  technology,  will  support  a trend  toward  more 
education  in  the  home. 

The  low  cost  and  easy  use  of  microcomputers  are  pro- 
viding access  to  highly  interactive  computing,  including 
graphics,  for  many  more  people  and  projects.  Video 
techniques,  such  as  the  microcomputer-based  video- 
disk player,  are  enhancing  graphics  and  low-cost  stor- 
age for  instructional  computing.  The  economic  and  social 
pressures  on  educational  institutions  are  forcing  deci- 
sions by  state  and  federal  agencies  and  by  individual 
institutions  to  support  additional  use  of  technology. 


Dedicated  instructional  systems 
and  timesharing  systems  are  only 
a part  of  what  is  about  to  happen. 
Personal  computers  will  bring  about 
qualitative  educational  changes. . . 


Inexpensive  communications  have  been  promised  via 
satellites  and  optica!  fibre  telephone  lines.  Very  low 
cost  and  very  large  memories  are  proposed  for  educa- 
tional timesharing  systems.  When  these  developments 
are  realized,  the  cost  of  centralized  educational  com- 
puting systems  will  drop  significantly.  This  cost  im- 
provement will  help  restore  some  of  the  education 
market  for  timesharing  taken  over  by  personal  com- 
puters, but  also  it  will  increase  the  use  of  personal  com- 
puters through  low-cost  support  networks. 

Commercial  incentives  are  emerging  in  the  U.S.  now 
that  packaging  is  becoming  more  practical  and  the 
educational  market  is  becoming  interlinked  with  other 
computer  uses.  For  example,  recreational  uses  of  per- 
sonal or  home  computers  include  some  instruction  for 
the  very  young  learner.  Professional  uses  by  the  adult 
practitioner  include  some  new  opportunities  for  learn* 
ing.  New  markets  for  training  and  continuing  education 
have  focused  attention  on  the  need  for  improved  in- 
structional design. 

People  who  work  with  computers  in  education  will 
have  to  pay  attention  to  the  dramatic  development  of 
personal  computing.  Already  considerable  educational 
activity  takes  place  in  the  home,  and  more  money  is 
spent  on  home  educational  materials,  games  and  cor- 
respondence in  the  U.S.  than  on  materials  for  institu- 
tionalized education  directly.  Also,  the  home  market  is 
more  attractive  than  the  institutional  one,  I am  sure  a 
great  deal  of  computer  use  in  education  and  training  in 
the  next  decade  will  be  through  inexpensive  but  rather 
capable  machines  purchased  for  personal  use  in  the 
home  and  office. 

All  of  these  current  developments  cannot  be  covered 
in  the  pages  of  this  article,  nor  have  we  in  our  discus* 
sions  done  more  than  scratch  the  surface.  However,  this 
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article  can  be  used  together  with  others  in  this  issue 
to  expand  your  view  of  microcomputers  and  uses  of  pen 
sonal  computing  in  education  and  to  establish  means  to 
keep  in  touch  with  a diverse  and  rapidly  changing  field. 

KINDS  OF  USE 

LEARNING  ABOUT  THE  COMPUTER 

Learning  about  the  computer  is  the  most  rapidly 
growing  area  of  Computer  Assisted  Learning  (CAL), 
Computing  within  instruction  follows  quite  naturally 
from  the  introduction  of  computers  into  many  parts  of 
society  and  into  homes  directly.  As  experience  with 
computers  becomes  commonplace  for  a class  of 
learners,  educators  can  use  the  computer  and  its  pro- 
cedures as  metaphors  for  other  processes  and  con- 
structs. Education  about  computers  provides  toots 
useful  in  other  learning.  The  following  paragraphs  com- 
ment on  computer  literacy*  professional  development* 
in-service  training  of  educators,  and  personal  computing. 

Computer  literacy  for  all  students  is  established  now 
In  some  college.  Computer  programming  may  be  re- 
quired (or  assumed  and  offered  only  as  a non-credit 
course)*  so  computing  skills  can  be  put  to  use  in  courses 
like  mathematics,  sciences,  and  engineering.  The  extent 
of  computer  literacy  throughout  the  U.S.  is  still  very  low, 
but  inexpensive  computing  devices  and  the  popularity 
of  the  activity  with  students  will  increase  the  percen- 
tage dramatically  in  the  next  few  years. 

Professional  development  regarding  computer  use  is 
common  for  many  areas  already;  accounts*  bankers, 
engineers  and  others  whose  professional  activities  de- 
pend on  automatic  computation  and  information  pro- 
cessing are  refreshing  skills  and  obtaining  new  ones. 
Additional  professions  are  finding  computer  assistance 
indispensibie*  and  information  Is  now  offered  through 
special  courses  and  institutes  for  architecture,  law, 
medicine,  and  others. 

In-service  training  of  teachers  is  essential  if  public 
education  is  to  catch  up  with  the  rapid  change  of  tech- 
nology. University  institutes  offer  skills  training  during 
the  school  year  and  in  the  summer.  Sound  information 
and  constructive  attitudes  regarding  computers  in 
education  are  essential  to  the  success  of  new  programs 
in  public  schools. 

Personal  computing  in  homes  shows  the  greatest  pro- 
spect for  impact  on  learning  about  the  computer.  By  the 
end  of  1978*  I expect  personal  computers  to  be  in  use  in 
nearly  half  a million  homes  and  offices.  Many  of  the  pur- 
chasers will  use  these  devices  only  with  packaged  ap- 
plication programs,  as  are  the  preprogrammed  video 
games,  but  ail  the  equipment  will  be  programmable  and 
include  convenient  local  storage  for  saving  user- 
designed  programs. 

LEARNING  THROUGH  THE  COMPUTER 

In  the  past,  the  core  of  educational  computing  activity 
was  drill,  practice,  diagnostic  testing,  and  question-and- 
answer  tutorials.  Today  these  continue  to  be  the  major 
modes  of  learning  in  operational  systems  (e.g.,  the 
PLATO  System  of  the  University  of  Illinois  and  Control 
Data  Corporation,  Computer  Curriculum  Corporation  sys- 
tems, Hewlett-Packard  and  Digital  Equipment  timesharing 
systems,  and  the  Univac  system).  Even  though  these 
modes  will  be  overshadowed  for  a time  by  a dramatic 
growth  of  learning  about  and  learning  with  the  compu- 
ter, they  will  remain  viable  instances  of  computer  appli- 
cations, readily  accepted  because  of  their  familiarity, 
moderate  cost,  and  convenience  of  total  systems.  Per- 
sonal computers  will  take  over  delivery  of  instruction 
only  after  they  incorporate  the  necessary  storage  facility 
for  curriculum  materials  and  performance  data,  and  only 
to  the  extent  their  owners  wish  to  use  them  in  that  mode. 


LEARNING  WITH  THE  COMPUTER 

The  computer  as  an  aid  to  learning,  and  an  adjunct 
tool  for  the  learner,  is  taking  on  new  dimensions  now 
that  computing  is  inexpensive  and  portable.  Hand  calcu- 
lators used  in  the  laboratory,  classroom,  and  study  hall 
have  taken  on  the  characteristics  of  computers:  stored 
programs,  program  libraries*  peripheral  storage,  printers, 
graphics,  etc.  As  these  least  expensive  computing  de- 
vices incorporate  general  characteristics,  the  general- 
purpose  computers  are  decreasing  in  price  to  match  the 
calculators.  Practical  uses  include  simulation,  gaming* 
problem  solving,  and  creative  activities. 

Simulation  and  gaming  have  always  been  popular 
with  teachers  and  students.  Now  these  entertaining  ac- 
tivities are  appearing  in  academically  respectable  text- 
books and  laboratory  materials. 

Problem  solving  activities  once  required  knowledge  of 
programming*  unless  cleverly  imbedded  in  a tutorial  se- 
quence which  prompted  for  the  parameters  and  equations 
or  whatever  was  needed.  Now  problem-oriented  languages 
and  familiarity  with  keypress  sequences  on  program- 
mable calculators  put  problem  solving  in  reach  of  any 
learner  experienced  in  the  discipline.  Students  can  be 
asked  to  turn  a problem  solving  facility  on  the  time- 
sharing system  or  a microcomputer  (or  a calculator  at 
hand)  to  carry  out  some  computation  or  modeling  activity. 

Creative  activities  in  education  are  aided  by  compu- 
ters very  nicely,  at  least  in  experimental  systems.  Per- 
haps the  most  impressive  overall  is  the  first  approxima- 
tion to  the  “dynabook"  developed  by  Alan  Kay  and  his 
colleagues.  Young  children  are  able  to  sketch,  animate, 
compose  music,  arrange  words  in  poetic  forms,  and 
carry  on  many  other  creative  activities  usually  reserved 
for  specialized  and  advanced  users  of  computers. 

LEARNING  SUPPORT  SYSTEMS 

Computer  managed  learning  is  expanding  within  the 
U.S.,  albeit  quietly  and  often  without  any  note  of  the 
computer  role.  A significant  percentage  of  schools  are 
using  computer  systems  to  aid  in  classroom  management. 

Information  management  goes  beyond  instructional 
management  to  help  the  student  as  well  as  the  instruc- 
tor with  information  needs.  Guidance  systems  have 
become  quite  popular*  including  SIGI  of  Educational 
Testing  Service. 

The  automatic  generation  of  learning  and  testing  ma- 
terials by  computer  will  soon  become  a common  activity 
among  computer  aids.  Some  tools  are  already  quite  pop- 
ular, especially  computer  assisted  test  generation.  De- 
livery is  easily  handled  on  today's  microcomputers. 

AREAS  OF  INSTRUCTION 

The  broad  range  of  computer  uses  can  be  shown  by 
selecting  some  of  the  less  likely  uses  in  six  areas  of  in- 
struction: math,  sciences,  social  sciences*  arts  and 
humanities,  languages  and  communications,  and  the 
professions.  The  few  instances  given  here  represent  on- 
ly a small  part  of  all  the  computer  aided  learning  cur- 
riculum materials. 

Students  in  a mathematics  course  have  used  a simple 
computer  language  (LOGO)  on  a mini  timesharing  sys- 
tem or  a micro  to  generate  a mathematical  system  build- 
ing from  primitive  elements. 

In  a laboratory  course  in  chemistry,  preparation  for 
use  of  titration  equipment  is  aided  by  conceptual  ex- 
perience provided  economically  to  individual  students 
who  use  the  graphic  animation  capabilities  of  the  PLATO 
System  (or  the  Commodore  PET)  before  they  go  into  the 
laboratory. 

A simulated  laboratory  provides  research  experience 
for  undergraduate  students  in  psychology.  The  compu- 
ter is  used  as  a data  generator.  The  value  of  the  simula- 
tion depends  on  the  activity  of  a classroom  research 
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community  and  the  effectiveness  of  the  teacher  as  a 
consultant. 

In  the  arts  and  humanities,  computing  serves  as  a 
medium  of  communication  as  well  as  a tool  for  creative 
work.  Perhaps  the  most  interesting  instructional  use  in 
humanities  today  is  as  an  aid  for  scholarly  work  by  the 
student.  Graduate  students  of  literature  have  used  pre- 
programmed applications  packages  in  exercises  to 
determine  authorship  or  analyze  style.  Undergraduate 
students  explore  rules  of  language  through  computer 
generation  of  poems  and  stories.  So  far  I have  seen 
these  applications  only  on  large  machines,  but  very  cap- 
able work  processing  systems  on  micros  are  suggestive 
of  what  is  coming. 

In  language  learning,  aid  in  practice  of  skills  is  the 
dominant  computer  use.  Contrary  to  the  idea  that  the 
cost  of  development  needs  to  be  distributed  over  many 
students,  two  professors  at  Stanford  University  are  pro- 
gramming computer  assistance  for  a dozen  specialized 
courses  which  have  such  low  attendance  that  the  de- 
partment of  Slavic  languages  cannot  afford  to  staff 
them.  With  this  assistance  (tutoring,  drills,  and  practice 
exercises)  the  professors  plan  to  handle  a larger  number 
of  students  and  in  a greater  variety  of  courses  than 
previously  possible. 

Preparation  for  professional  work  accommodates  as 
much  computer  use  in  training  and  education  as  any- 
where. For  example,  management  games  are  very  popu- 
lar in  business  education  and  natural  resources;  simu- 
lated cases  are  used  in  law  and  medicine;  and  design  ex- 
ercises depending  on  computer  assistance  are  common 
in  engineering  and  architecture. 

One  of  the  most  innovative  applications  is  computer 
assistance  for  advanced  seminars  which  bring  together 
graduate  students  from  different  departments  for  study 
of  a problem  area  (e.g.,  energy  conservation,  regional 
planning,  or  technology  assessment).  Each  participant 
uses  computer  assistance  for  organizing  information 
from  diverse  and  sometimes  unfamiliar  areas,  communi- 
cating in  writing  with  others  in  the  seminar  at  times 
other  than  their  regular,  face-to-face  meetings,  and  draft- 
ing working  papers  for  review  by  the  group.  The 
organizers  of  the  seminar  keep  the  group  focused  on  the 
problem  without  minimizing  important  background 
material  and  call  on  resource  people  who  might  not 
otherwise  have  time  to  participate  except  for  the  conve- 
nience offered  by  computer-assisted  conferencing.  This 
enables  them  to  respond  at  any  time  of  day,  any  day  of 
the  week,  and  from  any  user  terminal  or  personal  com- 
puter which  can  connect  to  the  computer  or  network 
handling  the  conference. 

NEEDED  DEVELOPMENTS 

NEEDS  AND  ISSUES 

Further  development  of  computer  assisted  learning  in 
the  U.S.  will  interact  with  a number  of  needs  and  issues 
related  to  the  technology  as  well  as  to  educational  appli- 
cations. Three  such  issues  are  listed  below. 

Microelectronics  technology,  with  rapidly  decreasing 
costs  which  depend  on  greatly  expanded  usage,  is  forc- 
ing producers  to  find  new  markets  for  computers  and  re- 
lated technology  in  education  as  well  as  throughout 
society.  Appropriate  uses  in  education  require  planning 
for  and  managing  the  design  of  the  technological  aids 
and  their  introduction  into  educational  activities  and  in- 
stitutions. Personal  computing  is  being  marketed 
strongly  in  the  U.S.  and  will  be  taken  up  in  the  next  few 
years  by  many  people  for  entertainment  and  small  busi- 
ness purposes.  The  equipment  in  which  industry  is  in- 
vesting large  sums  of  money  for  the  personal  computer 
market  wil  not  serve  educational  purposes  well  without 
attention  to  considerations  of  design  specifically  for 
educational  purposes. 


Education  faces  serious  problems  of  financing,  ac- 
cess, credibility,  and  the  like.  Certain  of  these  difficul- 
ties can  in  part  be  eased  by  appropriate  uses  of  tech- 
nology if  resources  are  available  at  the  right  time  and 
place  for  research,  development,  evaluation,  demonstra- 
tion, diffusion,  and  operation.  Otherwise,  significant  op- 
portunities to  aid  all  learners,  and  in  particular  the  dis- 
advantaged, the  handicapped,  the  gifted,  and  the  iso- 
lated learners,  will  be  lost. 

General  literacy  in  computing  and  information  sys- 
tems wil!  be  required  by  all,  consumers  as  well  as  vendors, 
employees  as  well  as  managers,  and  learners  as  well  as 
scholars,  if  society  is  not  to  be  disrupted  by  a revolution 
encouraged  by  rapid  growth  of  technology  needed  to 
support  today's  "information  society."  Computer 
literacy  can  begin  in  elementary  school,  and  sooner. 
However,  because  of  the  rapid  introduction  of  the 
technology  in  many  areas,  computer  literacy  training 
must  be  carried  on  in  colleges,  professional  schools, 
certification  programs,  on-the-job  training,  community 
education,  and  public  media  reaching  the  homes. 

Of  course,  other  problems  and  issues  may  be  at  least 
as  important  as  the  three  listed  above.  I have  tried  with 
this  summary  statement  to  express  the  nature  of  the 
current  situation  for  computer  assisted  learning. 

AREAS  FOR  POSSIBLE  ACTION 

One  major  need  at  the  national  level  is  for  coordination 
of  planning  and  funding.  Many  important  matters,  e.g. 
goals,  standards,  and  credibility,  can  be  accomplished 
only  through  national  discussion  and  action.  The  funding 
necessary  to  meet  the  needs  in  this  area  can  no  longer 
be  handled  piecemeal  through  many  different  agencies. 
The  commitment  to  excellence  in  education  and  to  ef- 
fective use  of  technology  must  come  from  the  top. 

information  systems  in  education  and  society  cut 
across  many  areas:  research,  development,  handicap- 
ped, gifted,  elementary,  and  professional.  Useful  infor- 
mation and  good  advice  on  these  matters  has  been  ac- 
cumulating for  over  15  years  in  the  form  of  recommenda- 
tions of  national  commissions  (National  Academy  of 
Sciences,  1966;  President’s  Science  Advisory  Commit- 
tee, 1967;  Commission  on  Instructional  Technology, 
1970;  Carnegie  Commission  on  Higher  Education,  1972), 
professional  organizations,  and  review  projects.  A new 
commission  or  conference  can  begin  with  the  recom- 
mendations of  earlier  efforts,  review  the  present  state  of 
technology  and  institutions,  and  take  thoughtful  action. 
Action  is  necessary  now  in  response  to  the  pressures 
and  problems.  Furthermore,  benefits  are  more  easily 
justified  today  in  light  of  the  dramatically  improved 
economics  for  applications  of  microelectronics  and 
telecommunications. 

Designated  centers  with  good  support  could  provide 
sites  of  excellent  training,  development  and  research. 
Potential  users  urgently  need  the  most  current  informa- 
tion, the  best  training,  and  an  optimal  environment  for 
development  activity.  Residencies  would  provide  an  op- 
portunity for  individuals  to  gat  away  from  regular 
responsibilities  to  initiate  new  work.  Research  oppor- 
tunities would  be  increased  significantly  by  bringing 
together  creative  individuals  with  necessary  resources 
and  a variety  of  learning  environments.  Large-scale  ex- 
ploration of  technological  opportunities  and  basic  con- 
cepts of  learning  would  become  practical.  Alternative 
systems  and  approaches  to  curriculum  could  be  com- 
pared within  the  same  environment. 

Immediate  action  to  give  educational  uses  for  compu- 
ters an  identity  different  from  data  processing  would,  in 
some  organizations,  facilitate  obtaining  equipment  neces- 
sary for  meeting  institutional  goals  at  lesser  costs.  In- 
stances include  public  education  as  well  as  military  train- 
ing, and  state  and  local  support  as  well  as  federal. 
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Immediate  action  to  recognize  computing  and  infor- 
mation processing  as  a significant  part  of  basic  educa- 
tion would  set  in  motion  the  process  of  curricular  revi- 
sion necessary  to  the  information  age.  In  a few  years  all 
students  in  public  schools  would  become  familiar  with 
computers,  programming  as  well  as  applications,  by 
about  the  eighth  year  of  school.  The  later  teachers  for 
these  students  could  then  assume  long  familiarity  with 
computers  and  put  the  personal  equipment  to  good  use. 

Curriculum  development  requires  special  attention 
since  computer  use  In  education  is  a new  industry,  as 
yet  untested  and  lacking  incentives  for  developers  and 
distributors.  Commercial  publishers  cannot  be  expected 
to  initiate  high  risk  ventures,  and  yet  they  may  be  left 
behind  if  the  computer  vendors  try  to  provide  curriculum 
materials.  Universities  and  colleges  have  much  to  con- 
tribute since  most  textbooks  originate  there  today,  indi- 
vidual authors  need  to  see  rewards,  both  academic  and 
economic,  for  their  efforts. 


A computer-based  lab  in  which 
learners  explore  their  own  abilities 
may  help  in  areas  such  as  inter- 
hemispheric  communication  and 
enhanced  mechanisms  of  recall. . . 


The  social  implications  of  dramatic  changes  in  avail* 
ability  of  information  and  automatic  processing  require 
attention.  Every  elaborate  clipboard  or  binder  will  have  a 
small  pocket  for  a specialized  calculator.  Every 
reference  book  or  procedures  guide  will  have  imbedded 
within  its  cover  an  information  processor  suited  to  the 
subject.  Each  desk  encyclopedia  will  include  sounds 
and  animations  and  a microprocessor  which  conducts 
searches  of  the  entire  text  as  well  as  selects  from  the 
contents,  index  and  cross  references. 

Planners  need  to  consider  the  implications  of  new 
modes  of  representation  and  communication  with 
machines,  new  skills  for  learning,  problem  solving  and 
creative  activities,  new  roles  for  teachers  and  managers, 
new  situations  for  learning  at  home,  on  the  job,  and  tn 
the  community.  Administrators  need  to  plan  systems  so 
that  increased  dependency  on  information  macmes,  for 
assessment  of  ideas  as  well  as  retrieval  of  information, 
will  not  become  an  inappropriate  crutch. 

Communications  between  people  and  machines 
needs  careful  attention.  As  long  as  the  students  (or 
other  casual  users)  need  to  type  on  a keyboard  and 
watch  for  text  and  numbers  and  simple  diagrams  to  ap- 
pear on  a special  screen,  these  machines  will  have  a 
rather  narrow  application  in  training  and  education. 
However,  when  a user  can  talk  to  the  machine  and  get  a 
response  not  just  In  printed  text  but  in  spoken  words 
and  other  sounds,  and  can  see  the  effects  of  his  or  her 
directives  in  the  actions  of  equipment  such  as  models 
and  tools,  then  the  computer  will  fit  into  a much  larger 
world  of  learning. 

Additional  areas  for  possible  action  at  least  as  impor- 
tant as  the  eight  listed  above  can  be  added.  For  exam- 
ple, through  computers  special  opportunities  become 
available  for  the  gifted  student.  Dramatic  improvements 
in  communication  and  learning  are  achieved  for  the  handi- 
capped; KurzweiTs  reading  machine  and  Telsensory's 
talking  calculator  and  Braille  output  device  for  the  blind, 
and  similar  specialized  equipment  for  the  deaf. 

Other  aspects  of  the  technology  provide  facility  for 
producing  speech,  processing  knowledge,  and  building 
personal  skills  for  learning  and  performance. 


FUTURE 

NEW  MODES  OF  REPRESENTATION 
AND  COMMUNICATION 

Future  developments  will  extend  the  modes  of  com- 
munication possible  between  the  learner  and  the 
machines.  Speech  and  other  sounds  will  become 
suitable  for  entry  into  the  machine  as  well  as  for  output. 
Gesture  and  other  motions  will  be  interpreted  usefully. 
These  developments  will  bring  immediate  benefits  for 
those  lacking  some  standard  sense  or  accepted  com- 
munication means.  For  example,  computer-assisted 
communication  will  revolutionize  Braille  for  the 
sightless,  and  provide  random  access  to  audio  and 
other  personal  notes.  Already  an  application  of 
microcomputers  provides  speech  to  those  who  have 
lost  it  through  accident  or  cerebral  palsy.  Physiological 
measures  will  be  incorporated  as  input,  opening  up  new 
channels  for  persons  lacking  the  motor  control  neces- 
sary to  operate  typewriters  or  to  speak. 

information  will  be  represented  with  improved 
graphic  and  audio  means  using  networks  and  other  data 
structures.  The  exploration  of  knowledge  will  be  more 
directly  available  through  manipulation  of  structure, 
organization,  and  dynamic  interactions  by  the  learner. 
The  student  will,  with  assistance  of  information  pro- 
cessing routines,  work  effectively  within  a personalized 
and  dynamic  information  base.  This  development  will 
depend  on  considerable  literacy  in  information  handling 
using  computers, 

NEW  SKILLS  OF  LEARNING,  PROBLEM  SOLVING 
AND  CREATIVE  PRODUCTION 

Computer  assistance  will  help  learners  arrange  multi- 
ple views  of  text  and  graphics.  Skills  of  speed  reading 
will  be  extended  by  aids  for  immediate  comparisons  and 
cross  references  among  sections  of  text.  Facility  with 
graphics  will  extend  far  beyond  the  multi-media  shows 
of  today.  Authors  of  textbooks  and  reference  materials 
face  new  challenges  in  applying  the  technology  and  an- 
ticipating improved  skills  of  users. 

Problem  solving  skills  will  expand  in  more  directions 
than  can  be  anticipated.  Induction  may  be  facilitated  by 
Interactive,  computer-assisted  deduction.  Proof  of  the 
four-color  map  problem  by  students  with  computer 
assistance  is  only  a beginning.  More  creative  solutions 
to  engineering  problems  will  be  especially  effective. 

Artistic  creations  will  similarly  be  extended  beyond 
our  present  abilities  to  comprehend  and  appreciate.  For 
a primitive  example,  consider  today's  dynamic 
sculpture  for  which  a sound-light  score  interacts  with 
the  movements  and  speech  of  its  observers.  Young  art- 
ists will  find  many  new  opportunities,  and  the  world  of 
creative  art  will  be  opened  to  those  previously  excluded 
by  physical  handicaps. 

Previously  untapped  capacities  for  learning  and  per- 
formance will  be  put  to  use.  A computer-based  lab  in 
which  learners  explore  their  own  abilities  may  help  in 
areas  such  as  inter-hemispheric  communication  (“using 
both  sides  of  the  brain”)  and  enhanced  mechanisms  of 
recall  and  pattern  recognition.  Unanticipated  and  dra- 
matic benefits  may  follow  from  the  development  of  syn- 
ergism of  the  human  user  and  various  machine  informa- 
tion systems.  Some  of  the  most  significant  benefits 
may  be  obtained  with  the  enhancement  of  communica- 
tion within  communities  of  all  sizes. 

The  United  States  does  not  have  the  only  innovative 
projects  working  in  these  areas,  as  is  apparent  when 
reading  other  articles  reporting  on  developments  else- 
where in  the  world.  Extending  communication,  process- 
ing knowledge  and  building  personal  and  interpersonal 
skills  are  important  areas  for  future  development  any- 
where in  the  world  of  personal  computing  and  learning 
today.  □ 
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The  automated  dress  presented  in  this  article  and  on 
the  Floppy  ROM  was  made  available  to  INTERFACE  AGE 
by  the  McCalls  dress  pattern  company  and  is  reprinted 
here  by  permission. 

The  concept  of  automating  useful  everyday  items  has 
been  the  goal  of  the  microcomputer  industry.  The  com- 
puter is  quickly  becoming  a practical  appliance  for  the 
home.  Already  the  APPLE  II  has  the  capability  of  being 
part  of  a telecommunications  network  to  check  the 
stock  market.  Before  long  the  era  of  electronic  mail  will 
be  as  commonplace  as  the  mailman  is  today. 

Imagine  the  possibility  of  the  homemaker  deciding  to 
make  a dress  and  going  to  her  television  to  check  a data- 
base for  the  type  that  is  wanted.  She  could  decide  to 
make  the  “Make  It  Tonight™”  pattern  by  McCalls.  The 
next  action  is  to  request  the  pattern  and  have  it  printed 
on  the  household  printer  or  facsimile  machine. 

Exciting  idea,  isn’t  it?  The  possibility  not  only  exists 
but  is  available  on  the  Floppy  ROM  supplied  on  page 
80a  of  this  issue.  It’s  not  quite  the  ideal  master  database 
but  is  still  portable  and  useful. 

WHAT  IS  NEEDED 

In  order  to  use  the  automated  dress  pattern,  it  is  neces- 
sary to  have  the  following  equipment: 

•An  APPLE  II  with  16K  of  memory 

•A  record  player  to  make  the  system  tape  from  the 
Floppy  ROM 

•A  132  column  printer 

This  equipment  lineup  provides  the  ideal  situation  and 
makes  it  possible  to  quickly  use  the  supplied  routines. 

THE  PROGRAM  DESIGN 

Patterns  and  pictures  must  be  formatted  and  com- 
pacted for  data  transfer.  The  most  difficult  patterns  to 
compress  are  those  which  are  bulky  in  nature.  A typical 
dress  pattern,  which  requires  a 132  column  line  printer 
for  reproduction,  proves  to  be  a good  test  for  a formatter 
of  this  type. 

The  pattern  processor,  shown  in  Program  1,  will  repro- 
duce any  pattern  that  is  desired.  The  important  point 
when  using  this  portion  of  the  program  is:  dress  making 
is  not  as  easy  as  it  sounds,  and  the  original  documenta- 
tion supplied  with  the  dress  pattern  must  be  followed. 

One  of  the  prime  considerations  in  pattern  compact- 
ing is  the  definition  of  the  equipment  which  will  ulti- 
mately be  used  to  reproduce  it.  As  mentioned  earlier, 
the  pattern  used  for  this  program  was  designed  for  a 132 
wide  column  printer.  Therefore,  each  point  of  the  dress 
must  be  in  one  of  132  columns  and  on  one  line  of  the 
paper  (Figure  1).  This  was  done  originally  by  tracing  the 
pattern  onto  the  132  wide  column  paper  and  defining  the 
characters  that  would  be  used  to  represent  the  points. 
For  this  application  asterisks  and  colons  are  used  for 
the  pattern  points. 

Once  the  points  are  determined,  compacting  is  per- 
formed by  converting  a string  of  characters  into  a sim- 
ple code.  The  most  obvious  string  is  a line  of  asterisks 
or  colons.  The  code  is  then  established  to  advise  the 
processor  that  a line  of  characters  will  be  printed  and  in 
which  column  to  begin  and  in  which  to  end.  The  code 
must  fit  into  the  computer’s  memory  along  with  the 
necessary  status  flags.  One  byte  instructions  of  up  to 
255  possible  code  combinations  are  used.  The  first  132 
are  reserved  for  the  columns  with  the  remaining  codes 
established  by  the  programmer. 


* Floppy  ROM  is  a trademark  of  INTERFACE  AGE  Magazine, 
Cerritos,  California. 


For  the  “Make  It  Tonight™”  dress  pattern,  ten  pages 
of  pattern  were  compacted  into  3AK  of  memory  using 
the  formatter  in  Program  1. 

Although  the  concept  represented  here  is  for  a dress 
pattern,  the  basic  idea  is  the  same  for  compacting  data 
for  maps,  schematics,  pictures,  and  diagrams,  which 
will  make  it  possible  to  quickly  transfer  design  data  and 
make  storage  of  valuable  designing  plans  much  easier. 

THE  DRESS  MAKER 

The  program  that  handles  the  actual  creation  of  the 
dress  pattern  is  shown  in  Program  2.  This  program  pro- 
vides the  functions  shown  in  the  program  menu  (Figure  2). 

It  is  important  to  point  out  that  the  dress  pattern 
chosen  for  this  experiment  is  designed  to  fit  sizes  9 to 
13.  No  provision  was  made  in  this  program  to  dynamical- 
ly adjust  the  pattern  size.  Any  modifications  to  the  size 
are  made  by  using  the  McCalls  Fitbook.  However,  the 
possibility  to  dynamically  adjust  the  size  does  exist. 
This  is  based  on  the  idea  that  each  portion  of  the  dress 
pattern  changes  by  a specific  ratio,  which  then  makes  it 
possible  to  use  an  algorithm  that  takes  the  original  data 
(Programs  3 through  6)  and  scales  it  either  up  or  down. 
Of  course,  this  will  only  work  within  the  limitations  of 
the  printer  size. 

The  processing  program  makes  the  assumption  that 
each  part  of  the  dress  is  a unique  entity  and  is  defined 
by  the  points  in  the  database.  Table  1 describes  the 
function  of  each  of  the  data  programs  3 through  6. 


TABLE  I 


Pattern  # 

Program  # 

Lines 

Front  Yoke 
dress  b 

3 

1 000-1 0C8 

Front  Yoke 
dress  b 

4 

1000-1060 

Back  and  Front 

5 

1 000-1 0D0 

3 Patterns 
Tiebelt 

Arm  Hole  and 

Binding 

Ruffle 

6 

1 000-1 2B0 

SUMMARY 

In  creating  the  automated  dress  pattern,  some  reser- 
vations as  to  practicality  were  encountered.  The  major 
concern  is  of  what  use  will  it  be.  Nothing  really  new  in 
this  industry.  The  use  is  in  the  functional  concept  of 
automating  dress  patterns  or  sail  boat  plans.  The  plans 
are  available  in  total  for  the  price  of  a low  cost  media 
such  as  a magazine. 

Also  important  in  the  concept  is  the  ability  to  develop 
an  automated  library  of  useful  designs  that  can  be 
restructured  at  will. 

In  a later  issue  of  INTERFACE  AGE,  the  structure  of 
the  necessary  algorithm  to  restructure  designs  will  be 
presented.  But  for  now,  program  the  pattern  and  teach 
your  wife  how  to  use  the  program. □ 

ABOUT  THE  AUTHOR 

Wm.  V.R.  Smith  III  studied  computer  science  at 
the  University  of  California  at  North  ridge  and  is 
now  a partner  in  So f tape,  a software  company  in- 
volved in  the  development  of  software  for  micro- 
computers. The  author  can  be  contacted  at  Softape, 
10756  Vanowen  St.,  North  Hollywood,  CA  91606. 
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100 

105 

110 

199 

200 
300 

305 

310 

350 

360 

400 

410 

420 

450 

600 

700 

800 

900 

950 


960 

970 

1000 


1100 


1200 

2000 

2001 

2002 

2010 

2020 

2030 

2040 

2045 

2050 

2060 

3000 


DIM  A$ { 100  > ,S$ (50) 

CALL  -936 

S$="  * : =+-#$% ! ABCDEFGHI JKLMNOPQR 
STUVWXYZO  f .01234  56789" 

X=4  098 
REM 

PRINT  X-4097;"  IS  " ? : INPUT 
A 

IF  A=0  THEN  GOSUB  6000 
IF  A=170  THEN  4000 
POKE  X , A 

IF  A=240  THEN  5000 
IF  A=0  THEN  700 
IF  A=1 50  THEN  2000 
IF  A=160  THEN  3000 
IF  A=250  THEN  7000 
X=X+1 : GOTO  200 

POKE  4096, X MOD  256:  POKE  4097 
, X/256 

INPUT  "WANT  TO  SAVE  " , A$ : IF 
A$ { 1 , 1 ) *"Y"  THEN  GOSUB  950 
END 

INPUT  "1  - DISK;  2 - TAPE", 

A:  IF  A=2  THEN  1000:  INPUT 
"FILE  NAME  ”,A$ 

L=X-4096 : PRINT  n BSAVE  ";A$ 

; n , A4096 , L" ; L 
END 

POKE  60,0:  POKE  61,16:  POKE 
62,1:  POKE  63,16:  CALL  -307 

POKE  60,2:  POKE  61,16:  POKE 
62,  PEEK  (4096):  POKE  63,  PEEK 
(4097)  : CALL  -307 
RETURN 

REM  ******* ************* 

REM  WORDS  IN  FILE 

REM  ******************** 

X=X+1 : INPUT  "TAB  COLUMN  # " 

, A 

POKE  X, A 

X=X+1 : INPUT  "TYPE  MESSAGE  ” 

,A$ 


3001  REM  REPEAT 

3002  REM  ********************* 

3010  X=X+1 : INPUT  "TAB  COLUMN  # " 

, A : POKE  X , A 

3020  X=X+1:  INPUT  "REPEAT  TO  COLUMN  # 
" , A:  POKE  X , A : GOTO  600 

4000  REM  ******************* 

4001  REM  CHANGE  CHAR 

4002  REM  ******************* 

4010  INPUT  "CHANGE  TO  WHAT  CHAR  " 

,A$ 

4020  FOR  1*1  TO  LEN ( S $ ) 

4030  IF  A$#S $ (1,1)  THEN  4040:  POKE 
X, 169+1 

4040  NEXT  I:  GOTO  600 

5000  REM 

5001  REM  ***************** 

5002  REM  SET  COLUMN  CHR 

5003  REM  ***************** 

5010  X=X+1:  INPUT  "COLUMN  #",A:  POKE 
X, A : X=X+1 : GOTO  4000 

6000  REM  ******************** 

6001  REM  MENU 

€ 0 0 2 REM  ******************** 


6010 

PRINT 

ii 

150  - 

ASCII 

STRING" 

6020 

PRINT 

ii 

160  - 

REPEAT 

CHAR  " 

6030 

PRINT 

n 

170  - 

CHANGE 

CHAR." 

60  3 5 

PRINT 

ii 

240  - 

SET  COLUMN 

6037 

PRINT 

ii 

250  - 

REPEAT 

LINES" 

6040 

PRINT 

f| 

0 - 

ENDn 

6050 

PRINT 

INPUT 

A:  IF 

A# 0 THEN 

310:  GOTO  700 

7000  REM 

7001  REM  ******************* 

7002  REM  PRINT  L LINES 

7003  REM  ******************* 

7010  INPUT  "REPEAT  HOW  MANY  TIMES  " 
,L 


FOR  1 = 1 TO  LEN  (A$) 

FOR  Y=1  TO  LEN (S$ ) 

IF  A$(I,I)#S$(Y,Y)  THEN  2060 
: POKE  X , Y : X=X+1 
NEXT  Y,I:  POKE  X,255:  GOTO 
600 

REM  ********************* 


7020 

X^X  + 1 

: POKE 

X , L 

7030 

GOTO 

600 

8000 

REM 

8001 

REM 

PATTERN 

FORMATTER 

8002 

REM 

8003 

REM 

CREATED 

BY  WM. 

DEPEW 

8004 

REM 

AND  WM  * 

SMITH 

: SOFTAPE 
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0 DIM  S$ (50) ,A$ (30) ,P(1  5) 

1 REM  AUTOMATED  DRESS  ATTERN 

2 CALL  -936 

3 P=2 

4 LEN=1 31 : Pl=l 

5 FOR  V=1  TO  1 3 2 : P (V ) = 1 NEXT 
V 

6 S$="  *:=+-#$% JABCDEFG1  I JKLMNOPQR 
STUVWXYZ  012345678! " 

10  REM  AUTOMATED  DRESS  J ATTERN 
20  VTAB  2:  PRINT  "MCCALL!  DRESS  PAT 
TERN  #6066":  VTAB  4:  ) RINT 
"FOR  USE  ON  ANY  132  CC LUMN  PRINT 
ER" 

30  VTAB  10:  TAB  9:  PRINT  B1  - LOAD 
A PATTERN  FROM  CASSET1:  E"  : VTAB 
12:  TAB  9:  PRINT  ”2  - PRINT  PATT 
ERN  ON  PRINTER” 

40  VTAB  14:  TAB  9:  PRINT  "3  - INSTR 
OCT IONS  FOR  DRESS" 

50  VTAB  20:  INPUT  "YOUR  £ ELECTION  t 

" t c 

70  IF  C=1  THEN  7000 
75  IF  C=3  THEN  9000 
80  CALL  -936 
100  LP=1:P=2 

110  ABLE=4096 : ABLEEND=  PEEK  (ABLE) 

+ PEEK  (ABLE+1)*256 
120  FOR  X=ABLE+2  TO  ABLEEND-1 
130  B=  PEEK  (X) 

140  IP  B > 1 3 2 THEN  150:  GOSUB  1000 
: GOTO  210 

150  IF  BI150  THEN  160:  GOSUB  2000 
: GOTO  210 

160  IF  B#160  THEN  170:  GOSUB  3800 
: GOTO  210 

170  IF  B<170  OR  B > 2 3 0 THEN  180: 

GOSUB  4000:  GOTO  210 
180  IF  B#240  THEN  190:  GOSUB  6000 
: GOTO  210 

190  IF  B# 2 50  THEN  200:  GOSUB  8000 
: GOTO  210 

200  PRINT  "ERROR  IN  DATA”:  END 

210  NEXT  X 
220  PRINT 

250  PRINT  "HIT  ANY  KEY  TO  CONTINUE” 

252  IF  PEEK  (-16384X128  THEN  252 
: POKE  -16368,0:  GOTO  2 

1000  REM  ****************** 

1001  REM  CHAR  PRINT 

1002  REM  ****************** 

1010  GOSUB  5000 

1020  PRINT  S$ (P,P) ; 

1025  LP=LP+1 
1030  RETURN 

2000  REM  ****************** 

2001  REM  PRINT  WORDS 

2002  REM  ****************** 

2005  X=X+1:B=  PEEK  (X) 

2010  GOSUB  5000 

2020  X=X+1:B=  PEEK  (X):  IF  B=255 
THEN  2030 :LP=LP+1 : PRINT  S$ 

(B,B) f : GOTO  2020 
2030  RETURN 


3000  REM  **************** 

3001  REM  REPEAT 

3002  REM  ******************* 

3005  X=X+1:B=  PEEK  (X):  GOSUB  5000 

3010  X=X+1:B=  PEEK  (X)+l:  FOR  LP= 

LP  TO  B-lt  PRINT  S$ (P,P) ; : NEXT 
LP 

3020  RETURN 

40  00  ****************** 

4001  HEM  CHANGE  CHARACTER 

4002  REM  ****************** 

4010  P=B-1 6 9 : RETURN 

5000  REM  ****************** 

5001  REM  POSITION  & PRINT 

5002  REM  ****************** 

5010  IF  B>=LP  THEN  5015:  FOR  LP= 

LP  TO  LEN:  PRINT  S$(P(LP),P( 
LP))?:  NEXT  LP:  PRINT  :LP=1 

5015  IF  LP=B  THEN  RETURN 

5020  FOR  LP=LP  TO  B-l:  PRINT  S$( 

P (LP) ,P (LP) ) ; : NEXT  LP 
5030  RETURN 

6000  REM 

6001  REM  ***************** 

6002  REM  SET  COLUMN  ON 

6003  REM  ***************** 

6010  X=X+1:B=  PEEK  (X):X=X+1:C=  PEEK 
(X) : P (B) =C-169 
6100  RETURN 

7000  REM  ***************** 

7001  REM  CASSETTE  LOAD 

7002  SEM  ***************** 

7003  INPUT  ”1  - DISK;  2 - TAPE  " 

, A : IF  A=1  THEN  7100 

7004  CALL  -936:  VTAB  10:  PRINT  "TURN 
TAPE  ON  AND  HIT  RETURN" 

7005  IF  PEEK  (-16384) <128  THEN  7005 
: POKE  -16368,0 

7007  VTAB  20:  TAB  10:  PRINT  "LOADING 
PATTERN" 

7010  POKE  60,0:  POKE  61,16:  POKE 
62,1:  POKE  63,16:  CALL  -259 

7020  POKE  60,2:  POKE  61,16:  POKE 

62,  PEEK  (4096):  POKE  63,  PEEK 
(4097) : CALL  -259 
7030  GOTO  2 

7100  INPUT  "FILE  NAME  " ,A$ 

7110  PRINT  "BLOAD  "?A$:  GOTO  2 

8000  REM 

8001  REM  ********************** 

8002  REM  PRINT  LINES 

8003  REM  ********************** 

8010  X=X+1:T1=  PEEK  (X):B=1:  GOSUB 

5000 

8020  FOR  T=1  TO  Tl-1:  FOR  LP=1  TO 
LEN:  PRINT  S $ (P (LP ) , P (LP ) ) ; 

: NEXT  LP 

8030  PRINT  : NEXT  T 
8040  RETURN 

9000  REM 

9001  REM  **************** 

9002  REM  INSTRUCTIONS 
900  3 REM  ***************  - 
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PROGRAM  2 (Continued) 


9010  CALL  -936:  PRINT  "MCCALLS  CAREFR 
EE  PATTERNS  #6066" 

9020  VTAB  3:  PRINT  " THIS  PATTERN  I 
S MADE  TO  FIT  BODY  MEASUREME 

NTS,  WITH  EXTRA  EASE  FOR  COM-  F 
ORT  AND  STYLE.":  PRINT 

9030  PRINT  " ADJUST  PIECES  BEFORE  P 
LACING  ON  FABRIC.":  PRINT 

9040  PRINT  " TO  LENGTHEN  : SEE  MCCA 
LL'S  HOW  TO  FITBOOK." 

9050  PRINT  ; PRINT  " BEFORE  CUTTING 
PLACE  ALL  PIECES  ON  FABRIC. 
SEE  CUTTING  LAYOUT.":  PRINT 
"PATTERN  #1,  3 AND  5 ARE  PLACED 
ALONG  " 

9060  PRINT  "FOLDED  SIDE  OF  THE  FABRIC 
SO  THE  PATTERNPIECES  WILL  BE  TW 
ICE  THE  SIZE  OF  THE":  PRINT 
"PAPER  PATTERN" 

9070  VTAB  20:  PRINT  " TYPE  Y TO  CONTI 
NUE" ; : INPUT  D? 

9100  CALL  -936:  PRINT  "MCCALL'S  CAREF 
REE  PATTERNS  #6066" 

9110  VTAB  3:  PRINT  " PATTERN  1 AND 
5 ARE  CREATED  USING  THE  SAME 


CASSETTE  DATA." 

9120  PRINT  : PRINT  " PATTERNS  2 AND 
3 ARE  THE  FRONT  YOKES . PATTERN  3 
IS  USED  FOR  FINER  FABRICS" 

9130  PRINT  : PRINT  " ALL  PIECES  HAV 
E A 1/4  TO  1/2  INCH  FOLD  OVER 
MATERAL.  DOTTED  LINES  SIGNAL  P 
OSITION  FOR  THE  FOLD" 

9140  PRINT  ; PRINT  "FRONT  YOKE  - FINI 
SH  UPPER  EDGE  OF  YOKE  #3  WITH  S 
TITCHING,  TURN  UNDER  1/4  INCH  0 
F FRONT  YOKE  TO  THE  INSIDE" 

9150  PRINT  "ATTACH  EATHER  YOKE  TO  THE 
FRONT  OF  DRESS  (PATTERN  #1 

1 " 

9160  VTAB  20:  PRINT  "SEE  DIAGRAMS  IN 
INTERFACE  AGE  FOR  ANY  PROBLEMS 

w 

9170  INPUT  "HIT  RETURN" , D$ : CALL 
-936:  GOTO  10 
9999  END 

10000  REM  AUTOMATED  DRESS  PATTERN 

10001  REM  CREATED  FOR  INTERFACE  AGE 

10002  REM  BY  WM.  V.  SM ITH : SOFTAPE 
WM.  DEPEW  : SOFTAPE 


****  ft  ft  * * **ft  ft  ************  ************  ftftft*  * ft * ********************************************  t* 
* * * * * 


************** 


********* 


*************************************************** 


ft  *************  ft  ************************** ****** ************* 

Figure  t. 
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TELEPHONE  NETWORKING? 

By  Tim  Ryan 

University  Data  Systems 


Would  you  like  to  be  able  to  connect  your  home  com- 
puter directly  to  your  telephone  and  become  the  member 
of  a computer  network?  Until  only  recently,  connecting 
any  device  to  your  phone  electrically  has  been  a legal 
problem  unless  it  was  connected  via  a telephone  com- 
pany supplied  coupler.  This  can  now  be  done  with  other 
non-telephone  company  equipment,  but  the  telco  must 
be  informed  of  the  connection  and  the  equipment  must 
be  approved  either  by  a federal  registration  or  grand- 
fathering program  or  on  a state  by  state  basis  through  a 
certification  program.  This  new  breakthrough  is  the  first 
step  to  practical  hobby  networking. 

THE  WAY  IT  USED  TO  BE 

The  capability  to  attach  anything  to  your  telephone, 
no  matter  how  harmless,  has  been  jealously  guarded  by 
the  telco  as  their  monopolistic  prerogative.  This  cap- 
ability has  only  been  won  slowly  over  a period  of  decades 
through  a series  of  court  decisions. 

The  early  fifties  saw  the  introduction  of  a simple 
mechanical  device  that  fits  on  the  mouthpiece  of  a tele- 
phone called  the  Hush-A-Phone.  The  Hush-A-Phone  is 
used  to  reduce  the  background  noise  that  is  heard  by 
the  person  being  called.  Bell  attempted  to  stop  the  use 
of  these  devices.  In  a 1957  landmark  decision  the  court 
ordered  the  FCC  to  have  the  AT&T  tariff  changed  to 
allow  the  use  of  the  Hush-A-Phone.  The  FCC  responded 
with  a ruling  that  AT&T  could  not  prevent  the  use  of  any 
“device  which  does  not  injure  employees,  facilities  or 
the  public  in  its  use  of  the  services,  or  impair  the  opera- 
tion of  the  telephone  system.” 

Many  companies  took  this  broad  language  to  mean 
that  they  would  be  able  to  connect  a whole  host  of  new 
devices  to  the  telephone.  A Texas  businessman,  Thomas 
Carter,  introduced  the  Carterfone  in  1959.  It  allowed  the 
creation  of  a radiotelephone  link  by  placing  the  telephone 
handset  in  a cradle  on  the  Carterfone.  There  was  no 
electrical  connection  to  the  telephone,  only  an  acoustic 
connection.  The  telephone  company  forced  Carter  out 
of  business  in  1966  by  warning  people  who  were  using 
and  selling  Carterfones  that  their  phones  would  be 
disconnected  unless  they  stopped  using  the  device. 

Carter  brought  an  antitrust  suit  which  ultimately 
resulted  in  a court  victory  for  Carter  and  a 1968  FCC 
declaration  that  “the  provisions  prohibiting  the  use  of 
customer  provided  interconnection  devices  should  ac- 
cordingly be  stricken  [from  the  tariff].”  The  telephone 
company  refused  to  honor  this  even  broader  language 
and  announced  it  would  only  allow  the  unrestricted  in- 
terconnection of  acoustic  or  inductively  coupled  devices 
like  the  Carterfone. 

The  only  way  that  Bell  companies  would  recognize  the 
electrical  connection  of  subscriber  owned  equipment 
during  this  period  was  if  the  subscriber  made  use  of  a 
telco  supplied  coupler.  These  couplers  typically  added 
several  dollars  monthly  for  each  line  to  a phone  bill  and 
were  required  even  if  the  device  you  wanted  to  connect 
was  the  same  make  and  model  as  a device  marketed  by 
the  phone  company  for  use  without  a coupler.  This  form 
of  rate  gouging  was  tolerated  by  state  and  federal  offi- 
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cials  for  years.  If  you  purchased  a device  to  be  con- 
nected to  the  telephone,  the  manufacturer  dutifully  in- 
formed you  that  an  additional  monthly  charge  may  be 
involved.  A manufacturer  also  informed  you  what  model 
coupler  to  use  if  asked. 

If  you  intended  to  make  a device  yourself  to  connect 
to  your  phone  line  electrically,  you  would  quickly  run  in- 
to a blank  wall.  The  telephone  company  refused  to  give 
out  the  technical  specifications  of  its  couplers  to  the 
general  public. 

THE  WAY  IT  IS 

This  situation  has  changed  recently.  A broad  line  of 
low  priced  telephone  equipment  has  been  introduced  by 
private  vendors  using  solid  state  technology.  This  equip- 
ment has  so  many  innovative  features  that  are  not  avail- 
able from  Bell  that  the  interconnection  industry  has 
flourished.  The  resulting  pressure  caused  the  FCC  and 
the  state  of  California  to  start  programs  to  verify  the 
harmlessness  of  this  equipment  by  independent  engi- 
neers. In  the  meantime,  products  that  have  been 
historically  in  use  and  safe  all  these  years  are  temporari- 
ly granted  the  status  of  being  “grandfathered”  until  they 
can  be  officially  processed.  Bell  tried  to  prevent  the  suc- 
cess of  these  programs  in  court  and  lost. 

There  are  two  types  of  programs:  a federal  registra- 
tion program  and  a state  certification  program.  Both 
processes  revolve  around  an  important  distinction  in 
the  legal  concepts  of  a tariff  and  an  FCC  rule  or  a state 
equivalent  of  such  a rule.  A tariff  is  a proposal  drawn 
up  by  a telephone  company  which  proposes  to  offer 
a service  or  product  to  the  public  for  a given  cost.  Since 
the  telco  has  a monopoly,  the  terms  and  cost  of  the 
offer  have  to  be  approved  by  a state  or  federal  regu- 
lating commission  to  verify  their  reasonableness.  If 
the  telco  does  not  propose  a tariff,  the  service  will  not 
be  legally  available.  A commission  cannot  propose  a 
tariff  and  force  the  telco  to  offer  it.  A commission  may 
issue  an  order  or  ruling  which  specifies  that  certain  pro- 
cedures must  be  followed  in  the  granting  of  telephone 
service  and  may  set  quality  standards  to  be  sure  the 
subscriber  is  treated  fairly  and  gets  good  service.  A 
commission  may,  on  rare  occasions,  accomplish  results 
with  a ruling  that  are  equivalent  to  proposing  a tariff.  It 
may  fine  the  telco  if  the  order  is  not  obeyed. 

FEDERAL  REGISTRATION 

The  federal  program  is  handled  by  the  FCC  and  is  by 
far  the  more  encompassing  program.  The  program  was 
created  by  Part  68  of  the  FCC  Rules  and  Regulations 
and  provides  for  the  registration  of  devices  to  be  direct- 
ly connected  to  the  telephone  network.  The  rules  create 
28  different  classes  of  equipment  for  which  applications 
will  be  accepted,  including  a catchall  “other”  class. 
Once  a grantee  has  completed  the  details  of  the  regis- 
tration process,  he  is  assigned  a 14  character  registra- 
tion code  for  the  device  submitted.  This  code  can  be 
broken  down  to  give  more  specific  information  about 
the  device. 

Registration  is  mandatory  both  for  equipment  sup- 
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plied  by  private  vendors  and  by  a telephone  company. 
This  unique  concept  of  fairness  ends  the  double  stan- 
dard by  which  telcos  have  asserted  that  they  were  the 
only  source  that  was  technically  sophisticated  enough 
to  judge  the  safety  of  telephone  equipment.  This  has 
created  a problem  of  how  to  handle  existing  equipment. 


AAABSB  12345- ALT 


LR  — Line  Privacy  Unit 
MA  — Multipurpose  Ancillary 
MO-  — Monitoring  Equipment 
MT  — Multipurpose  Telephone 
Q T — Other 
PA  — Public  Address 
PB  — Private  Branch  Exchange 
PC  — Protective  Circuitry 
PD  — Recorder.  Dialed  Number 
RE  — Recorder,  Elapsed  Time 
RT  — Recorder,  Traffic 
TC  — Telephone,  Coin 
TE  — Telephone 
TR  — Toll  Restriction 

Federal  registration  code's  ere  14  characters  long.  The  last  char 
acter  shows  equipment  compatibility;  T for  Touch  Tone,  R for 
Dial  phones,  E lor  euner,  N for  ne liner. 

Table  1, 

A special  temporary  program  called  grandfathering 
has  been  created.  Under  this  program  products  that 
have  been  installed  before  August  1,  1979  and  which 
have  a safety  record  that  merits  them  being  put  on  a 
grandfather  list  are  allowed  to  be  connected  to  the  tele- 
phone line  with  no  protective  devices.  This  program  has 
been  extended  in  the  past  and  may  very  well  be  extended 
again  in  the  future.  A grandfathered  device  may  remain 
connected  for  life. 

STATE  CERTIFICATION 

State  certification,  a less  common  form  of  program,  is 
conducted  under  state  supervision.  One  form  of  ration- 
ality for  this  is  that  there  has  been  concern  that  proposed 
legislation  such  as  the  "Bell  Bill11  may  try  to  limit  the  abil- 
ity of  the  FCC  in  many  ways,  leaving  a vendor  obligated 
to  go  through  separate  legal  procedures  in  every  state 
that  he  wishes  to  operate.  Bell  has  been  quite  unhappy 
with  the  open  minded  encouragement  of  competition 
brought  on  by  the  FCC  and  has  reportedly  spent  in  ex- 
cess of  one  million  dollars  to  lobby  for  the  limitation  of 
the  powers  of  the  FCC,  If  a state  establishes  a program 
of  its  own,  it  may  help  protect  its  residents  against  the 
uncertain  future  of  unforeseen  federal  problems. 

An  example  of  a state  certification  process  is  the  one 
administered  by  the  California  Public  Utilities  Commis- 
sion. It  was  established  after  hearings  resulting  from 
numerous  complaints  of  vendors  and  the  public.  The  re- 
sult was  General  Order  138  which  details  the  conditions 
under  which  equipment  Californians  own  may  be  directly 


connected  to  the  telephone  line.  The  order  includes  defini- 
tions of  terms,  lays  out  the  legal  and  technical  process  of 
certification  and  requires  that  lists  of  certified  devices 
be  available  for  public  inspection  at  telco  main  offices. 

The  certification  process  starts  when  a manufacturer 
gives  a model  of  an  item  to  be  certified  to  an  indepen- 
dent registered  engineer.  The  engineer  verifies  that  it 
meets  the  electrical  specifications  detailed  in  General 
Order  138  and  informs  the  PUC  if  it  does.  The  commis- 
sion then  gives  the  device  a four  digit  registration 
number  and  makes  the  registration  effective  in  thirty 
days  unless  protested  by  the  phone  company. 

All  such  items  sold  are  labeled  with  the  manufacturer's 
name,  model  number,  PUC  registration  number,  and  a ring 
equivalence  number  (REN).  When  you  buy  and  install  the 
product,  it  is  up  to  you  to  supply  this  information  to  the 
telephone  company.  If  you  don't  and  the  unauthorized 
connection  is  discovered,  they  will  get  in  touch  with  you 
and  ask  for  the  information.  If  you  don’t  cooperate,  they 
can  disconnect  your  service  until  you  sign  an  agreement 
saying  that  the  device  has  been  disconnected. 

WHAT  TO  CONNECT 

This  new  freedom  of  direct  connection  leaves  the  de- 
tails up  to  the  manufacturers.  Only  if  a manufacturer 
seeks  to  have  his  device  inspected  by  an  independent 
registered  engineer  and  processed  by  a commission  will 
he  obtain  approval  for  his  product.  No  hobby  computer 
firms  have  taken  this  step  forward.  This  leaves  you  with 
only  one  solution;  obtain  a protective  connecting  arrange- 
ment (PCA).  This  is  a device  that  will  allow  you  to  con- 
nect anything  you  desire  to  your  telephone!  They  are 
available  from  the  phone  company  for  a monthly  charge 
or  from  private  companies.  Since  they  may  be  fairly  ex- 
pensive at  this  time,  it  may  be  desirable  to  arrange  for  a 
group  buy  through  your  local  computer  club  or  hobby 
computer  dealer.  At  one  time  Phonemate  manufactured 
a PCA  under  license  from  Bell  which  sold  for  $30,  but 
they  discontinued  manufacturing  it  when  registration 
eliminated  a need  for  PCA’s  with  answering  machines. 
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Table  2. 
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OTHER  CONNECTION  IDEAS 

Two  other  common  forms  of  connection  for  transmit- 
ting data  are  acoustic  coupling  (e.g.  Pennywhistle 
Modem  or  second  hand  modem)  and  the  data  access  ar- 
rangement (DAA).  Acoustic  coupling  involved  setting 
the  handset  of  the  telephone  into  a pair  of  rubber  cups 
so  that  sound  can  pass  back  and  forth  between  the  cups 
and  the  handset.  If  the  telephone  is  an  unusual  mode!  or 
has  a marginally  acceptable  sensitivity  to  sound  such  as 
a weak  earpiece  or  mouthpiece,  you  may  have  difficulty 
getting  good  results.  An  acoustic  connection  will  always 
have  certain  distortions  associated  with  its  use  that  can 


AL  — Alarm  Sy slams 

AM  — Amplifiers.,  Telephone 

AIN  — Answering  Sets 

BR  — Bridges,  Conferencing 

CD  — Call  Distributors 

Cl  — Gall  Dive  no  ns 

DE  — Decoder  [Descrambler, 

Dl  — Dialer.  Automatic 

DM  — Dais  Modem 

DT  — Data  Comm.  Terminal 

EN  — Encoder  (Scrambler) 

FA  — Facsimile  Equipment 

IN  — Intercom 

KT  — Kay  Telephone  System 
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GLOSSARY  OF  TERMS 


Acoustic  connection  — Coupling  between  the 
customer  provided  equipment  and  telco  equip- 
ment met  Involves  no  direct  electrical  connection. 
Ancillary  equipment  — Additional  or  auxiliary 
equipment  that  Improves  the  value  ol  telephone 
service.  This  category  includes  such  Items  as 
answering  machines,  home  computers,  modems, 
automatic  dialers,  conferencing  devices,  call 
diverters,  call  usage  restrictors  and  call  restric- 
tors. This  does  not  include  the  main  station 
telephone,  extension  telephones  or  private  branch 
exchanges  (PBX). 

Attested  equipment  — Nonpowered  plugin 
headset  or  conferencing  equipment  that  does  not 
require  a PGA. 

Central  a witching  office  (CG>  — The  local  switch 
room  where  all  subscribers  with  the  same  ihree 
digit  prelix  are  interconnected  with  subscribers 
with  different  prefixes  via  central  office  and  toll  of- 
fice  trunks. 

Cert lllcai Ion  — The  state  procedure  for  Inspecting 
and  approving  equipment  to  be  directly  attached 
to  a telephone  line. 

Conferencing  equipment  — Equipment  which 
interconnects  Ihree  or  more  telephones  and  pen 
mifs  all  parties  to  talk  simultaneously. 

Customer  provided  equipment  (CPE)  — Any  device 
provided  by  the  telephone  subscriber  which  is  to 
be  connected  to  telco  supplied  equipment  or  a 
telephone  line. 

Data  access  arrangement  (DAA)  — A modem  that 
can  automatically  answer  a telephone  line  with  a 
data  tone,  process  a simple  data  handshake  se- 
quence  and  allow  the  transfer  of  data  from  the 


telephone  line  to  a direct  current  signal,  (e  g.  Bell 
Model  103). 

Electronic  switching  ays  I am  (ESS)  — A modern 
computer  controlled  type  of  switching  equipment 
that  Is  used  in  central  offices  to  switch  telephone 
calls.  This  Is  a Ball  system  product  that  has 
several  custom  calling  features  not  available  on 
earlier  vintage  equipment  such  as  step  by  step  or 
crossbar. 

Grandfathering  — Part  of  the  federal  registration 
program  that  allows  a period  o I grace  during  which 
certain  existing  equipment  may  be  connected 
without  a registration  number.  The  Hem  must  ap- 
pear on  Ihe  grandfathered  equipment  list  and  be 
installed  before  July  1,  1979  unless  this  deadline 
is  extended  again. 

Inductive  connection  — Coupling  between  the 
customer  provided  equipment  and  telco  equip- 
ment that  involves  no  direct  electrical  connection 
but  which  transfers  a signal  by  use  of  a magnetic 
Held  (s.g.,  a telephone  pickup  coil). 

Line  — The  circuit  between  the  subscribers  loca- 
tion and  the  telephone  company  central  switching 
office  (CO), 

Main  station  — If  you  only  have  one  phone  on  your 
line,  it  is  called  the  main  station.  Additional 
phones  are  called  extensions. 

Modem  — A device  that  Interconverts  audible 
signals  that  can  allow  data  to  be  sent  via  phone 
line  and  direct  current  signals  themselves.  Direct 
current  signals  can  be  understood  by  a terminal  or 
a terminal  Interface  to  a computer.  The  most  com- 
mon signal  formats  are  El  A RS232,  20  m a current 
loop,  and  IEEE  438  instrumentation  bus. 

Prefix  — The  first  ihree  digits  of  a phone  number 
(not  the  area  code)  which  uniquely  identifies  the 
central  switching  office  that  serves  Ihe  line.  All 


residential  phones  with  the  same  prefix  are  served 
by  the  same  lype  of  switching  equipment.  Several 
different  prefixes  may  be  located  in  the  same  cen- 
tral office  but  each  may  have  a different  type  of 
switching  equipment. 

Private  Branch  Exchange  (PBX)  — A subscriber 
Installation  that  includes  a switchboard-  An 
automatic  PBX  is  called  a PABX. 

Protective  connecting  arrangement  (PC A)  — A 
coupler  or  connacling  arrangement  which  allows 
CPE  to  be  connected  directly  to  the  telephone 
line.  Its  purpose  is  to  prevent  any  harmful  or 
undesirable  voltages  or  signals  to  damage  telco 
equipment.  This  device  may  be  supplied  by  the 
telco  or  may  be  certified,  registered,  or  grand- 
fathered. 

Registration  — The  federal  procedure  for  Inspec- 
ting and  approving  equipment  to  be  directly  at- 
tached to  a telephone  line. 

Ringer  equivalence  number  (REN)  — A measure  Of 
the  electrical  load  on  the  subscriber  s line.  Each 
Isle  phone  with  a ringer  (bell)  counts  as  one  REN  i 
unit.  The  REN  win  be  followed  by  a suffix  letter. 
Only  CPE  with  the  letter  “A1’  or  "B"  will  be  ac 
copied  for  use  as  CPE  that  may  be  directly  con- 
nected to  a line.  Other  letters  designate  equip 
men!  that  Is  to  be  used  with  party  lines. 

Tariff  — A formal  description  of  the  services,  pro 
ducts,  rates  and  policies  that  a telephone  com- 
pany can  offer  by  law.  it  is  proposed  by  a 
telephone  company  and  approved  by  a utilities 
commission.  Each  telephone  company  In  a state 
will  have  Its  own  separate  tariff.  There  are  state 
and  federal  tariffs  They  are  available  tor  public  in- 
spection at  selected  business  offices. 

Vendor  — The  source  from  which  a customer  ob- 
talns  privately  manufactured  non-telco  equipment. 


be  eliminated  by  a direct  connection.  The  data  access 
arrangement  is  a sophisticated  modem  that  you  may  be 
able  to  obtain  used.  Many  DAA’s  have  been  grand- 
fathered, so  they  may  be  connected  directy  to  the  phone 
tine  without  a PCA. 

HOW  TO  TALK  TO  YOUR 
TELEPHONE  BUSINESS  OFFICE 

The  first  rule  of  thumb  is  to  become  familiar  with  the 
terms  you  will  be  using  so  that  you  will  be  able  to  under- 
stand and  be  understood  by  the  business  office  repre- 
sentative. Write  down  a series  of  questions  using  these 
terms  so  that  if  your  conversation  becomes  sidetracked, 
you  will  not  forget  to  ask  about  specific  points.  Make 
sure  you  write  down  all  the  numbers  from  the  device 
that  you  will  be  talking  about  so  that  they  will  be  handy. 
Remember,  the  telephone  company  wants  to  know 
about  all  devices  that  are  attached,  even  if  they  are  only 
acoustically  or  inductively  coupled.  These  devices  do 
not  have  to  be  on  a registered,  grandfathered  or  certified 
list.  (Telephone  pickup  coils  are  illegal  if  they  are  used 
to  tape  both  sides  of  a conversation  unless  a beep  tone 
is  present  or  all  parties  to  the  conversation  are  notified 
verbally  that  they  are  being  recorded.) 

Call  the  business  office  rather  than  visiting  it  in  per- 
son, unless  you  have  to  look  at  the  tariffs  before  your 
questions  are  asked.  Ask  specifically  to  talk  to  a repre- 
sentative about  the  installation  of  customer  provided 
equipment.  When  this  person  answers,  write  down  his 
or  her  name  for  future  reference.  Often  there  is  a repre- 
sentative that  has  been  specially  trained  to  handle  the 
details  of  CPE  inquiries,  and  this  person  may  be  reached 
most  directly  by  phone  rather  than  by  a long  wait. 

If  you  do  not  know  which  program  your  device  might 
qualify  under,  be  sure  to  mention  each  program  (cer- 
tification, registration,  or  grandfathering)  by  name  and 
ask  specifically  whether  the  device  qualifies  for  each  if 
you  don’t  know.  Some  telco  locations  and  employees 
actively  resent  the  existence  of  these  programs  and 
have  been  told  not  to  discuss  them  unless  the  customer 
specifically  mentions  them. 

Go  out  of  your  way  to  be  courteous  and  polite  to  the 
representative;  they  can  make  life  a lot  harder  for  you 
than  you  can  for  them.  If  things  still  do  not  seem  to  be 
going  well,  do  not  hesitate  to  ask  to  talk  to  a supervisor 
that  will  be  more  knowledgeable.  As  a last  resort,  be 
aware  that  an  office  is  rated  by  the  number  of  com- 
plaints it  causes  to  the  utilities  commission.  Most 


employees  will  be  more  helpful  if  you  mention  that  you 
may  have  to  contact  the  commission  and  complain.  If  you 
find  reason  to  complain,  ask  the  commission  about  what 
the  tariff  really  says  and  what  alternatives  you  have. 

A business  office  representative  will  not  ordinarily 
read  from  the  tariff  when  making  decisions,  but  will  be 
using  a rewritten  version  called  the  Commercial  Practice 
(CP)  or  the  Customer  Service  Reference  Guide  (CSRG). 

There  are  reasons  to  anticipate  a certain  amount  of 
trouble  dealing  with  the  business  office.  There  is  very 
little  precedent  for  individuals  attaching  a computer  to  a 
home  telephone,  and  the  representative  may  insist  that  you 
purchase  business  service  instead.  Many  representatives 
don't  know  that  such  things  as  hobby  computers  exist,  It 
might  be  more  tactful  to  simply  call  and  register  a PCA, 
without  specifying  an  immediate  use  for  it  if  possible. 

If  there  is  a problem,  a more  productive  approach  is  to 
have  the  president  of  a local  hobby  club  call  the  busi- 
ness office  and  ask  to  be  called  by  someone  that  handles 
inquiries  from  vendors  of  customer  provided  equipment. 
The  president  may  then  be  able  to  speak  on  behalf  of  the 
members  of  the  club  and  establish  a helpful  contact 
with  the  company  to  help  smooth  out  problems  at  the 
business  office  level. 

WHAT  THE  REPRESENTATIVE  WILL  ASK 

After  you  have  stated  what  program  you  will  be  regis- 
tering your  equipment  under,  the  representative  wiil 
want  to  know  the  details.  The  manufacturer,  mode), 
serial  number  and  type  of  plug  (probably  four  prong  or 
modular)  will  always  be  requested.  The  representative  will 
then  request  the  registration  or  certification  number  on  a 
reference  list.  If  the  device  does  qualify,  other  questions 
may  be  asked.  If  you  have  more  than  one  line,  the  repre- 
sentative will  ask  what  lines  the  CPE  will  be  used  with. 

One  question  always  asked  is  what  the  ringer  equiva- 
lence number  (REN)  is.  This  number  represents  the 
number  of  bells  (or  ringers)  load  that  will  be  added  to  the 
line  when  the  equipment  is  installed.  This  is  important 
because  as  you  increase  the  load  on  the  line,  you  affect 
the  ability  of  the  line  to  ring  correctly.  There  is  a max- 
imum legal  limit  for  the  total  number  of  ringers  that  you 
can  have  on  a line.  The  total  is  obtained  by  adding  up  the 
number  of  phones  with  ringers  and  the  REN's  of  ali  CPE. 
The  maximum  allowable  total  will  vary  from  one  central 
switching  office  to  another  but  will  usually  be  four  or 
five.  It  is  best  to  calculate  your  ringer  total  before  you 
call  so  you  know  it  will  not  be  exceeded.  It  might  be 
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necessary  for  a repairman  to  charge  you  for  a visit  just 
to  disconnect  the  yellow  bell  wire  from  one  of  your  ex- 
tension phones  to  reduce  your  ringer  count  by  one. 

There  may  be  special  restrictions  in  some  areas  pre- 
venting use  of  CPE  on  party  lines,  on  lines  with  busi- 
ness Key  telephone  systems  or  on  lines  that  have  coin 
telephone  service.  You  would  never  want  to  use  CPE  on 
a party  line  if  it  could  be  misused  in  such  a way  that  it 
would  prevent  another  person  from  using  their  phone  in 
an  emergency, 

There  may  also  be  extra  charges  that  you  do  not  anti- 
cipate. You  may  need  to  buy  a plug  adapter  if  the  plug  on 
your  CPE  does  not  match  the  jacks  which  are  currently 
listed  as  being  installed  on  your  line.  It  is  also  important 
to  note  that  charges  for  extension  phones  and  touch 
tone  service  may  have  been  split  so  that  there  is  a 
charge  for  the  hardware  and  for  the  service.  If  you  have 
dial  service  which  would  allow  you  to  use  touch  tone 
and  you  decided  to  get  a non-telco  touch  tone  phone  to 
take  advantage  of  this,  the  phone  company  would  still 
charge  you  for  touch  tone  service.  The  representative 
will  know  whether  equipment  is  suitable  for  touch  tone 
by  the  last  letter  of  the  federal  registration  code. 

You  may  also  discover  that  the  monthly  charge  for  an 
extension  phone  is  not  really  one  rate  for  the  phone 
itself  but  is  a recent  “wiring'1  charge  that  applies  regard- 
less of  whether  you  or  the  phone  company  owns  the 
phone  or  device, 

One  problem  that  occurs  with  a grandfathered  device 
is  that  there  may  be  no  model  number,  serial  number  or 
REN.  A serial  number  is  not  absolutely  required,  and  the 
representative  will  assume  an  REN  of  one  if  it  is  un- 
known. This  leaves  the  model  number  as  the  only  abso- 
lute necessity.  If  you  were  to  say  that  you  have  a current 
model  touch  tone  or  dial  Bell  desk  phone,  the  represen- 
tative will  probably  refuse  to  tell  you  that  It  is  a model 
25Q0D  touch  tone  or  a model  500D  dial  phone,  but  will 
tell  you  to  go  to  the  vendor  you  bought  it  from  to  deter- 
mine what  the  model  number  is. 

So  if  you  do  not  have  a model  number,  you  may  want 
to  consult  a list  of  devices  to  see  if  there  is  one  there 
that  seems  like  yours.  The  nonappearance  of  a par- 
ticular type  of  equipment  on  the  iist  is  not  conclusive 
evidence  that  such  equipment  is  not  grandfathered.  Ail 
official  lists  are  constantly  changing  as  more  devices 
are  added.  If  it  is  important  to  find  out  whether  a speci- 
fic device  has  been  recently  added  to  an  official  list,  ask 
the  business  office  representative  to  start  a more  de- 
tailed check.  They  can  do  this  by  calling  a specialist  at 
corporate  headquarters. 

TELEPHONE  COMPANY  SUPPLIED  PCA 

Part  of  the  mystery  of  PCA's  is  why  the  telephone 
company  offers  such  a large  number  of  them  rather  than 
having  a smaller  number  of  general  purpose  couplers, 
thereby  putting  the  burden  of  meeting  network  specifi- 
cations on  a CPE  manufacturer  like  registration  does. 
Instead  they  have  such  special  purpose  devices  as  auto- 
matic dialer  PCA’s  that  receive  dial  pulses  from  the  CPE 
auto  dialer  and  then  regenerate  them  a second  time  to 
be  sure  that  the  pulses  meet  the  signalling  needs  of  its 
equipment.  Table  3 shows  a list  of  telco  PCA’s,  also 
known  as  couplers. 

If  you  don't  specify  which  one  you  need,  the  representa- 
tive will  frequently  try  to  have  you  get  the  most  expensive 
one.  A telco  PCA  is  always  ordered  to  be  used  with  a stated 
device.  It  is  never  rented  alone  or  for  a general  purpose 
application.  Virtually  any  telco  supplied  PCA  must  be 
plugged  into  a power  supply  or  a 110  volt  wall  outlet. 

THE  UNAUTHORIZED  CONNECTION 

It  is  best  to  let  the  telco  know  if  you  are  going  to  hook 
something  unusual  up  to  the  line.  The  worst  that  will 


Typo 

KS  Number 

5uggasled  Use 

Sell  CosUMo  (Cal) 

C2ACP 

Extension  Phone 

4,25 

CAU 

2044  5-L1 

Alarm  Devices 

2.75 

GTSAA 

Auto  Answer 

2.60 

GKT 

Extension  Phone 

.50 

RDLL21 

19522  L21 

Au-lo  Answer  (timed} 

3.50 

RDLL22 

19522L22 

Aulo  Answer 

3.50 

ROM 

19522-L21  2W 
19522  L22  2W 

Dictation  Equipment 

3.80 

RDM'ZR 

20721-L1 

Dictation  Equipment 

4.40 

ROY 

2072  i‘L2 

Dictation  Equipment 

5.25 

STC 

20721 -LI 
2072 1-UO 
20721  L14 

Extension  Phones 

5.50 

SU4 

20445L2 

Alarm  Devices 

5.25 

sue 

20445- Ll  2W 
20445- L2  2W 

Two  Way  Voice 

3.00 

5U6AQ 

20721 -LI 

Two  Way  Voice 

5.25 

SU7 

20445  LI  RD 

Auto  Dialer 

2,75 

SU7GW 

20721 -LI 

Auto  Dialer 

500 

sue 

20445- L2 

Two  Way  Voice 

5 50 

The  SU6AQ  coupler  Has  beers  used  wllh  ham  radio  FM  repealers. 


Table  3.  Telco  Supplied  Couplers 

happen,  however,  is  that  the  company  may  discover 
something  wrong  while  you  are  away  on  vacation,  dis- 
connect your  line  and  reassign  your  number  to  someone 
else  after  you  ignore  their  letters  and  calls.  When  you 
get  back,  you  must  pay  extra  money  to  reestablish  ser- 
vice and  give  assurances  that  the  device  has  been  dis- 
connected. 

The  telco  is  concerned  for  several  reasons.  They  want 
to  assure  the  safety  of  their  crafts  people,  the  reliability 
of  their  equipment  and  the  overall  quality  of  service. 
Since  the  many  CPE  devices  are  also  plugged  into  a 1 10 
volt  wall  socket,  they  are  concerned  about  the  accidental 
leakage  of  hazardous  voltages  or  of  60  cycle  hum  onto 
the  line.  High  voltage  is  unsafe  to  telco  employees  and 
can  severely  damage  the  light  gauge  multiple  pair 
cables  used  to  carry  your  neighbors’  calls.  A hum  or  ex- 
cessive volume  level  may  also  cause  crosstalk  problems 
between  your  lines  and  others. 

It  is  forbidden  to  send  a single  frequency  falling  in  the 
range  2450  to  2750  hertz  or  any  combination  of  it  which 
“exceeds  the  power  present  at  the  same  time  in  the  800 
to  2450  hertz  band.”  If  you  ignore  this  consideration, 
you  will  find  your  toll  calls  will  be  sporatically  termi- 
nated, and  you  may  find  telephone  company  security 
has  tapped  your  line  to  see  what  you  are  doing. 

There  are  also  limits  set  for  the  allowable  on  hook  and 
off  hook  load  over  wide  environmental  conditions  as  well 
as  strict  signalling  standards  if  your  CPE  is  equipped  to 
dial  or  touch  tone  a number.  These  standards  are  needed 
because  the  telco  is  responsible  for  refunds  if  you  do 
not  reach  the  number  you  dialed.  A CPE  with  network 
signalling  capability  must  be  able  to  dial  or  touch  tone 
to  within  very  close  electrical  tolerances.  There  are  now 
several  chips  available  that  will  perform  these  functions. 

Unauthorized  connections  are  commonly  detected  by 
installers,  repair  test  clerks,  business  office  represen- 
tatives and  systematic  scans  by  crafts  people.  They  are 
also  reported  by  service  observors  who  randomly  tap 
lines  and  listen  to  your  incoming  and  outgoing  calls  to 
check  the  "quality  of  service." 

ONCE  YOU  ARE  HOOKED  UP 

After  you  have  a PCA  or  some  type  of  modem  hooked 
up,  what  can  you  do  with  it?  There  are  three  basic  ap- 
proaches you  may  want  to  explore  depending  on  your 
area  of  interest  and  experience.  You  may  use  your 
hookup  as  a traditional  modem  for  sending  programs 
back  and  forth  or  timesharing  — or  as  a traditional  com- 
munications controller  to  implement  voice  and  data 
switching  on  phone  lines  including  conferencing,  for- 
warding, auto  answering  or  even  electronic  mail. 

The  most  exciting  prospects  involve  a hybrid  of  these 
two  areas  for  the  creation  of  local  interactive  communica- 
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tions  networks.  Such  networks  can  be  designed  to  serve 
the  interest  of  hobbyists  in  general,  such  as  the  creation 
of  program  libraries,  contests,  databases  of  reference 
material  and  the  ability  to  use  the  combined  computing 
resources  of  several  computers  at  different  locations. 

The  only  way  these  things  can  happen  is  for  people  to 
get  their  feet  wet  by  experimenting  with  the  circuits  and 
software  concepts  needed  to  bring  this  about.  Much  of 
the  work  with  simple  inexpensive  phone  circuits  has  al- 
ready been  done  by  ham  radio  operators  who  have  created 
repeaters  with  fancy  telephone  switching  capabilities. 
Many  of  these  folks  have  already  purchased  their  own 
minicomputers  and  have  several  lines  installed  with 
couplers  attached. 

Aside  from  the  lack  of  first  hand  experience,  a second 
main  impediment  to  practical  progress  in  hobby  net- 
working is  the  diversity  of  the  types  of  switching  equip- 
ment currently  in  use  in  the  United  States.  Bell  operat- 
ing companies  which  account  for  over  80%  of  the  tele- 
phones in  the  U.S.  have  four  major  types  of  local  switch- 
ing equipment  in  use:  step  by  step  (SxS),  #1  crossbar 
(1XB),  #5  crossbar  (5XB),  and  #1  electronic  switching 
system  (ESS).  The  speed,  reliability,  features,  noise  im- 
munity, and  general  quality  of  service  varies  widely  with 
ESS  being  the  overall  winner. 

Fortunately,  ESS  is  replacing  SxS  and  1XB  as  rapidly  as 
the  budget  of  the  Bell  System  companies  will  allow.  Inde- 
pendent companies  have  not  been  anywhere  near  as  ac- 
tive as  this  and  are  not  likely  to  be  in  the  near  future.  In 
addition  to  their  lack  of  funds,  they  have  the  additional 
disadvantage  of  having  equipment  from  a wider  variety 
of  manufacturers  including  Automatic  Electric,  Strom- 
berg  Carlson,  North  Electric  and  ITT  Kellogg. 

WHY  IS  THE  KIND  OF 
EQUIPMENT  SO  IMPORTANT? 

There  are  certain  basic  conditions  concerning  a tele- 
phone line  that  should  be  detectable  by  software  if  auto- 
mated dialing  and  answering  are  desired.  They  are  the 
ability  to  detect  dial  tone  or  ringing,  the  ability  to  deter- 
mine if  the  called  party  has  answered,  and  the  ability  to 
know  when  the  called  party  has  hung  up. 

To  know  when  the  answer  and  hangup  occur  can  be 
very  clearly  determined  by  the  handshake  sequence  of 
tones  if  the  process  does  not  involve  the  option  of  voice 
communication.  As  soon  as  voice  is  introduced,  how- 
ever, two  common  ambiguities  arise.  One  is  that  when  a 
called  party  answers,  the  voltage  on  your  phone  may 
reverse  its  polarity  with  certain  types  of  equipment.  The 
other  ambiguity  is  that  there  may  be  no  way  to  know 
whether  the  called  party  has  hung  up.  In  most  areas  the 
line  will  revert  to  dial  tone  after  a few  seconds,  but  this 
is  not  true  for  many  independent  phone  companies.  The 
only  way  to  know  for  sure  is  to  “flash”  the  switchhook 
of  your  phone  momentarily  to  be  sure  if  the  connection 
is  still  alive. 

These  two  limitations  might  cause  unexpected  circuit 
problems  if  a circuit  developed  by  one  person  is  given  to 
someone  else  with  a different  prefix. 

WHY  IS  ESS  SO  GOOD? 

Neither  of  the  problems  mentioned  above  is  likely  to 
be  found  with  Bell  System  equipment.  ESS  in  particular 
is  even  more  desirable  because  it  is  ordinarily  offered  in 
conjunction  with  several  custom  calling  features:  three 
way  calling,  call  forwarding,  call  waiting  and  speed  call- 
ing. Of  these,  three  way  calling  is  the  most  important  for 
use  with  hobby  networking  because  it  can  reduce  or  eli- 
minate the  need  for  high  quality  conferencing  equip- 
ment. One  person  with  three  way  calling  can  call  two 
other  people,  and  all  three  of  them  could  have  their  com- 
puters linked  together  in  a miniature  network.  The  two 


called  parties  could  then  each  call  an  additional  person, 
extending  the  network  even  farther. 

Since  residential  service  is  not  billed  on  a measured 
basis  for  local  calls,  this  network  could  continue  for  ex- 
tended periods  without  attendance  except  by  a master 
controller.  The  controller  can  allocate  which  members 
of  the  network  will  be  communicating  at  one  time.  If  in- 
expensive multiplexing  chips  become  available,  several 
CPUs  could  be  talking  simultaneously  without  the  need 
for  a timeshared  use  of  the  line. 

If  three  people  can  subscribe  to  ESS  three  way  calling 
or  get  two  lines  and  attach  a line  tie,  a conference  of  five 
is  possible.  Lines  used  for  data  should  not  have  ESS  call 
waiting. 

Once  software  is  established  to  control  the  protocol 
for  this  type  of  network,  multiplayer  interactive  games 
become  practical  for  CPUs  which  would  otherwise  be  in- 
compatible or  impractical  to  move  about. 

A NOTE  ABOUT  VOICE  CONFERENCING 

Besides  using  your  PCA  for  the  transmission  of  data, 
it  can  also  be  used  for  the  control  of  voice  and  the 
remote  control  of  your  telephone.  One  look  at  the  list  of 
FCC  equipment  types  will  give  you  plenty  of  ideas  how 
you  could  use  a home  computer  to  act  as  a controller  for 
telephone  switching,  dialing,  answering,  toll  restricting, 
and  touch  tone  to  dial  pulse  conversion  to  mention  a 
few.  Consider  the  fancy  things  that  are  ordinarily  only 
available  on  fancy  electronic  switchboards  like  giving 
callers  special  codes  for  auto-answer  custom  features, 
loudspeaker  paging  and  hands  free  talking,  inward  dial- 
ing to  specific  extensions,  distinctive  ringing  patterns, 
and  multi-party  conferencing.  Almost  anything  described 
above  that  you  could  do  if  you  were  at  your  own  phone 
could  also  be  done  remotelv. 

An  important  aspect  of  voice  conferencing  is  main- 
taining the  quality  of  the  connection  between  the  par- 
ties farthest  from  each  other  along  the  conferencing 
path.  Each  interconnection  between  one  line  and  another 
introduces  a loss  which  can  only  be  minimized  by  a high 
quality  conference  bridge  also  known  as  a line  tie. 

This  bridge  is  automatically  present  if  the  ESS  three 
way  calling  feature  is  available.  If  not,  a circuit  will  be 
necessary  that  will  amplify  the  signal  to  maintain  its 
volume.  This  is  a problem  because  there  are  only  two 
wires  to  make  the  connection  between  both  parties,  and 
input  is  coming  from  both  directions.  A simple  line  tie  is 
no  more  than  a pair  of  capacitors  between  the  lines  be- 
ing joined,  sometimes  called  a cheesebox.  This  will  give 
an  unacceptable  loss  of  volume  under  most  circum- 
stances. The  most  acceptable  solution  is  to  find  at  least 
one  person  who  is  able  to  obtain  ESS  service  and  have 
this  person  be  a central  point  in  the  network. 


HOT  STUFF 

Of  course  if  you  really  get  hooked  on  these  cap- 
abilities, you  can  establish  two  parallel  nets,  one  for 
data  and  one  for  voice.  Once  concepts  of  hardware  and 
software  have  been  ironed  out  for  each  separate  area, 
parallel  connections  can  be  established  to  take  full  ad- 
vantage of  both  nets  simultaneously.  Board  meetings  of 
clubs  complete  with  an  instant  hard  copy  of  the  minutes 
of  a meeting  could  be  a reality.  Interactive  contests  in- 
volving many  people  at  different  locations  could  bring 
about  a basic  shift  in  the  design  of  computer  games 
with  players  than  can  still  talk  to  each  other.  You  would 
be  able  to  tutor  a group  of  friends  by  phone  and  CRT 
simultaneously  on  the  fine  points  of  a language  or 
operating  system  that  are  not  available  on  their  sys- 
tems. This  would  also  be  of  value  to  educators  working 
with  small  groups  of  handicapped  people. □ 
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North  Star  Horizon  Kit 

the  applications  computer 

Here's  the  hot  one!  North  Star's  hi-performance 
Z-8Q  computer  integrated  floppy  disk  memory, 
extended  BASIC,  double  the  power  of  the  8080. 


Z-8G  processor 
serial  port 
16K  RAM  memory 
disk  drive 

add’l  16K  memory,  $349 
add!  disk  drive,  S349 
exclusive  application  software 


Call  for  low 
assembled  prices. 


LA  180  DECprinter  with  Serial  Interface 

immediate  delivery  on  the  field-proven  performer 

180  cps  has  never  been  so  affordable.  For  a limited  time, 

MicroWorld  lowers  the  price  of  Digital’s  versatile  medium 
speed  printer.  Reliable  technology  and  an  extensive  array 
of  human  engineering  features  make  the  LA  180  the  smart 
choice  for  local  or  remote  business  applications. 

180  characters  per  second  printing 
tractor  feed  with  switchable  forms  length  control 

upper/lower  case  & stand  • compressed  print,  16.5  characters  per  inch 


Texas  Instruments  Impact  Printer 

don’t  wait  240  days  from  Tl  — call  MicroWorld  for 
guaranteed  scheduled  delivery 

TVs  new  810  multi-copy  impact  printer.  Prints  up  to  440  lines 
per  minute  because  of  its  unique  look-ahead  bi-directional 
feature,  controlled  by  an  on-board  microprocessor 

* 150  cps,  110  to  9600  baud  switchable 

* includes  tractor  feed 

* RS232  serial  interface 


IP-125  Printer 
by 


More  specials  from  stock 

Soroc  IQ  120  Terminal  $ 895 

TI-765  Bubble  Terminal  (with  coupler)  2595 

Hazeltine  1500  Terminal  (assTd.)  995 

Centronics  779  Printer  . 1145 

DEC  writer  1495 


MicroWorld  (formerly  Byte  Shop  Mail  Order)  is  a division  of  The 
Phoenix  Group,  Inc.  Call  or  write  for  all  your  computer  needs. 

all  prices  plus  shpg.  & hdlg. 

New  Byte  Shopper  Guide  Vol.  III.  $3.95  (includes  SI. 00  postage) 


1425  W.  12th  PL 
Tempe,  AZ  85281 

602,894-1193 
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How  to  Write 
Form  Letters 

Tlrat  Look.  Like 
the  Real  Thing 

t>y  John  nvia.GlDoiaga.ll 
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How  many  times  have  you  received  a letter  tn  the  mail 
addressed  just  to  you  and  obviously  written,  individual- 
ly, on  a typewriter,  just  for  you?  As  irritating  as  this  may 
be  at  times,  when  the  letter  is  part  of  the  “junk”  mail 
avalanche,  you  will  have  to  admit  that  there  are  times 
when  you  or  your  business  or  your  club  would  like  to  do 
the  same  thing  for  a perfectly  good  cause.  As  you  know, 
there  is  a particularly  happy  marriage  between  word  pro- 
cessing and  the  microprocessor  If  you  would  like  to 
send  out  your  own  junk  mail  and  have  a reasonable  hard 
copy  device  to  make  it  look  nice,  then  read  on.  This  is 
how  I was  able  to  do  it  for  one  organization.  Please  note 
that  the  organization  and  addresses  illustrated  in  the  ar- 
ticle are  completely  fictitious. 

WHAT  THE  PROGRAM  DOES 

Although  the  program  is  sufficiently  general  that  it 
can  be  easily  adapted  to  any  system,  it  is,  nevertheless, 
configured  about  my  system,  and  a brief  description  of 
the  system  is  necessary  to  understand  some  of  the  soft- 
ware. My  system  consists  of  an  IMSAI  with  a TDL  Z-80 
board  and  20Kof  RAM.  Since  the  text  editor  and  monitor 
all  operate  out  of  PROM,  the  RAM  space  is  fully 
available.  My  console  is  an  OMRON  CRT  terminal,  and 
the  printer  is  a surplus  DIABLO  daisy  wheel  printer 
mechanism.  Thus,  the  software  is  configured  for  a con- 
sole that  is  separate  from  the  hardcopy  output.  This 
should  not  pose  too  much  of  a problem  if  your  console 
and  output  are  the  same  except  for  the  title  and  name  in 
“oddball”  letters  where  the  operator  first  types  the  in- 
formation on  the  console,  and  it  then  transfers  it  to  the 
output  (more  on  this  later).  I have  a high  speed  tape 
reader  and  punch.  Again,  these  should  be  no  problem 
except  that  the  reader  must  be  controlled.  This  effec- 
tively rules  out  the  use  of  batch  readers  such  as 
cassette  tapes. 

Actually  the  RAM  space  requirements  are  about  3K 
for  the  average  letter  and  the  program  to  run  it,  so  this 
can  be  performed  out  of  a very  minimal  system  provided 
that  a good  I/O  device  is  on  hand. 

The  program  has  a number  of  features  that  allow  the 
operator  considerable  freedom  in  configuration  of  the 
final  output.  First  of  all,  the  letter  may  be  typed  fully 
automatically  with  no  input  from  the  operator  other  than 
loading  the  address  tape  and  pushing  the  start  button. 


Q © © Q © Q 


However,  sometimes  there  are  addresses  and  personal 
titles  which  are  so  unusual  that  they  could  not  be  in- 
cluded in  the  program  selection.  These  are  handled  in 
the  “oddball”  subroutine. 

A letter  which  was  typed  in  the  fully  automatic  mode 
is  illustrated  in  Figure  1.  The  address  had  been  previ- 
ously typed  (with  a lot  of  other  addresses)  in  paper  tape. 
This  tape  was  mounted  in  the  tape  reader  and  the  reader 
turned  on.  With  the  program  accessed  and  the  letter- 
head paper  mounted  in  the  typewriter,  the  letter  “I”  was 
typed  on  the  console.  The  program  then  wrote  the  date 
and  read  and  typed  the  first  line  of  fhe  address.  While 
typing  the  first  line,  the  program  stored  it  m a buffer  for 
later  use.  The  program  next  read  from  the  tape  and 
typed  the  last  few  lines  of  the  address  up  to  a separator 
marker  (HEX  7E),  Now  comes  the  hardest  part  of  the 
program  — selection  and  typing  of  the  title  and  sur- 
name of  the  addressee.  First  the  program  types  “Dear” 
and  then  scans  the  first  line  buffer  for  all  possible  com- 
binations of  the  common  title©  such  as  “Mr  Mrs  Miss 
Ms  Dr”.  Combination  titles  such  as  “Mr  & Mrs”  are  also 
found  in  a stepwise  fashion  and  typed. 

After  finding  and  typing  the  titles,  the  program  looks 
for  the  end  of  the  first  line  in  the  buffer,  then  scans  back 
for  the  start  of  the  last  word  and  assumes  that  is  the  sur- 
name. This  is  then  typed,  and  the  program  continues  on 
to  finish  the  text  of  the  letter. 

Obviously,  you  have  to  be  careful  about  the  last  word  in 
the  first  line  or  the  title  will  read  something  like  “Dear  Mr.  & 
Mrs.  Jr.”.  For  addresses  like  this  and  for  businesses  or 
for  occasions  where  you  might  like  to  type  “Dear  Joe”, 
there  is  the  oddball  routine.  A letter  typed  by  this  rou- 
tine is  shown  in  Figure  2.  Here  instead  of  typing  the  let- 
ter T,  the  operator  typed  the  letter  'o’  (for  oddball),  and 
then  the  computer  finished  by  getting  and  typing  the  ad- 
dress from  the  tape.  The  program  then  typed  “Name?” 
on  the  console  and  waited  for  the  operator’s  input.  The 
operator  typed  the  salutation  “Dear  Joe(CR)”,  and  the 
computer  finished  by  typing  the  text  of  the  letter  as 
before.  The  program  is  arranged  so  that  during  the  typ- 
ing of  the  salutation,  the  text  only  appears  on  the  con- 
sole and  the  operator  can  make  corrections  by  backspac- 
ing (the  console  echos  the  backspaced  character)  and 
retyping  the  correct  information.  When  the  carriage  return 
is  hit,  the  computer  types  the  salutation  and  continues. 


88  INTERFACE  AGE 


SEPTEMBER  1 978 


Feb.  20  197b 


Figure  1.  This  is  a full  automatically 
typed  letter  commanded  by  the  letter 
“I”.  The  address  tape  must  be  in  the 
reader  and  the  reader  turned  on. 


Mr  Frank  Williams 
991  Garden  Way 
Los  Altos  CA  9^022 


Dear  Mr.  Williams 

During  the  month  of  March  we  will  be  canvassing  all  of  the  club 
members  regarding  their  interests  and  needs  for  the  next  year. 

Some  of  the  questions  which  you  should  be  thinking  about  are: 

Should  meetings  be  held  once  a month  or  every  three  months  as  now. 
Should  the  dues  be  increased  from  $5  to  $10? 

How  much  equipment  should  the  club  purchase? 

What  group  buys  would  you  like  to  see? 

Please  be  prepared  to  discuss  the  above  questions  and  other  topics 
with  the  club  officer  assigned  to  visit  with  you. 

Meanwhile  we  hope  that  your  past  year  has  been  interesting 
and  successful  and  that  the  next  year  will  be  just  as  good. 


regards 


Roger  Moal 
President  1977-78 


Figure  2,  This  is  an  example  of  an 
oddball  letter.  After  typing  the  ad- 
dress the  computer  asked  (on  the 
CRT)  for  the  name.  The  operator 
typed  ‘Dear  Joe  (OR)’  and  the  com- 
puter finished  the  letter,  in  this  case 
a postscript  was  then  added  by  the 
operator  by  typing  the  letter  “p”  on 
the  console. 


Feb.  20  1978 


The  Computer  Toy  Co. 
11131  South  Bos t wick  St. 
San  Jose  CA  9^068 


Dear  Joe 

During  the  month  of  March  we  will  be  canvassing  all  of  the  club 
members  regarding  their  interests  and  needs  for  the  next  year. 

Some  of  the  questions  which  you  should  be  thinking  about  are: 

Should  meetings  be  held  once  a month  or  every  three  months  as  now. 
Should  the  dues  be  increased  from  $5  to  $10? 

How  much  equipment  should  the  club  purchase? 

What  group  buys  would  you  like  to  see? 

Please  be  prepared  to  discuss  the  above  questions  and  other  topics 
with  the  club  officer  assigned  to  visit  with  you. 

Meanwhile  we  hope  that  your  past  year  has  been  interesting 
and  successful  and  that  the  next  year  will  be  just  as  good. 


regards 


Roger  Moal 
President  1977-78 


P.S.  Many  thanks  for  your  support  for  our  club  activities 
during  the  past  year.  This  letter  is  being  sent  to  50  of 
our  members  along  with  a note  describing  your  store 
and  the  help  we  received  from  you. 
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Any  postscripts  are  added  separately  at  the  bottom  of 
the  letter  at  the  option  of  the  operator  by  typing  the  let- 
ter 'p\  This  allows  the  selective  addition  of  postscripts 
as  shown  in  Figure  2 . There  are  several  other  options 
that  the  program  can  perform.  These  allow  the  typing  of 
envelopes,  the  listing  of  addresses,  and  the  typing  of 
text  and  postscripts  for  information  purposes.  All  of  the 
commands  and  options  are  listed  in  Table  I and  il- 
lustrated in  the  appropriate  figures. 


Table  I.  List  of  Functions  in  the  Program 

A The  contents  of  the  address  tape  are  printed  on  the 
list  device  single  spaced  and  single  line  per  ad- 
dress, A line  length  of  80  characters  is  assumed. 
Otherwise  the  program  automatically  delivers  a CR 
and  LF, 

B This  is  the  same  as  “ATt  except  that  the  addresses 
are  double  spaced.  Examples  of  the  commands  MA1J 
and  "B”  are  shown  in  Figure  3, 

E Commands  the  printing  of  addresses  in  line  by  line 
format  suitable  for  typing  on  an  envelope.  The  ad- 
dresses are  read  directly  from  the  tape.  Successive 
applications  of  the  command  “E”  are  shown  in 
Figure  4, 

L This  command  tells  the  program  to  type  the  full  let- 
ter automatically  as  described  in  the  text  and 
shown  in  Figure  1. 

M in  my  system  this  is  used  to  inset  the  left  margin  for 
certain  letters, 

O This  is  the  command  for  the  oddbail  letters  described 
above  and  illustrated  in  Figure  2, 

P Commands  the  typing  of  the  postscript  as  shown  in 
Figure  2, 

S This  very  useful  command  allows  skipping  an  ad- 
dress. At  each  command  the  tape  is  read  and  the 
first  line  of  the  address  is  echoed  on  the  console  so 
that  one  or  several  addresses  may  be  skipped  as 
desired. 

T The  command  “T”  is  used  to  type  the  text  of  the  letter 
either  for  reference  or  to  make  extra  copies  for  can- 
vassers. Use  of  this  command  is  shown  in  Figure  5. 

Note:  the  program  accepts  either  upper  or  lower  case 

characters  as  commands.  Upper  case  is  shown  here  for 

clarity. 


The  Computer  Toy  Co. ; 11131  South  bostviek  St.:  Sari  Jose  CA  940isti ; 
bill's  Areata  Shop;  bQ24  Binary  Ave;  Sunnyglen  CA  94094;  Attn  Hr.  k + George ; 
Mr  Frank  Milll&ns;  991  Carden  hay;  Lo$  Alias  CA  9 4 022; 

Miss  Nancy  MaoEao;  jO  Sunset  Lane;  Los  Altos  CA  94022; 

Mrs  Jane  Sonner;  432  Sunrise  Count;  Los  Altos  CA  94022; 

Or  4 Mrs  George  Brtmig;  330  E.  Jane  5t ; Mountain  View  CA  94045; 


The  Computer  Toy  Co.;  illjl  South  ficstwick  St,;  San  Jose  CA  9406B; 

Sill's  Praam  Shop;  0024  Binary  Ate;  Sunnyglen  CA  94094;  Attn  Hr.  M.  George; 
Mr  Frank  kill lams;  99*  Garden  Nay;  Los  Altos  CA  94022; 

Hiss  Nancy  HacDoo;  30  Sunset  Lane;  Los  Altos  CA  94032; 

Mrs  Jane  Sooner;  432  Sunrise  Court;  Los  Altoa  CA  94022; 

hr  A Mrs  George  brunigf  330  £,  Jane  St;  Mountain  View  CA  94049; 


Figure  3.  The  upper  address  list  is  a single  spaced  and 
single  line  presentation  of  the  address  tape  given  by  the 
command  “a”.  The  lower  address  list  is  a double  spaced 
equivaient  of  the  above  and  is  commanded  by  pushing 
the  letter  “b”  on  the  console.  In  both  examples  the  tape 
must  be  positioned  at  the  start  in  the  reader  and  the 
reader  turned  on. 


The  Computer  Toy  Co. 
m3l  South  Bostviek  St. 
San  Jose  CA  9 4 OSS 


Bill's  Dream  Shop 
0024  binary  Aye 
Sunnyglen  CA  94094 
Attn  Mr.  W.  George 


Mr  Frank  Williams 
991  Garden  Nay 
Lop  Altos  CA  94022 


Ml  Nancy  MacUoo 
30  Sunset  Lane 
Los  Altos  CA  94022 


Mrs  Jane  Sonnor 
432  Sunrise  Court 
Lop  Altos  CA  94022 


Or  A Mr 3 George  brunig 
330  E.  Jane  St 
Mountain  View  CA  94045 


Figure  4.  This  illustrates  successive  commands  on  the 
letter  “e”  (for  envelope)  and  shows  how  the  tape  ad- 
dresses appear  on  envelopes. 


During  the  month  of  March  we  will  be  canvassing  all  of  the  club 
readers  regarding  their  interests  and  needs  for  the  next  year. 

Some  of  the  questions  which  you  should  do  thinking  about  are; 

Should  meetings  be  held  once  a month  or  every  three  months  as  now. 
Should  the  dues  be  increased  from  tb  to  £ 107 
how  much  equipment  should  the  club  purchase'' 
khot  group  buys  would  you  like  to  see? 

Please  be  prepared  tc  discuss  the  above  questions  and  other  topics 
■with  the  club  officer  assigned  to  visit  with  you. 

Meanwhile  we  hope  that  your  past  year  has  been  interesting 
and  successful  and  that  the  nest  year  will  be  Just  as  good. 


regards 


huger  Mual 
President  1977 -7d 


Figure  5.  Depressing  the  letter  “t”  on  the  console  com- 
mands the  program  to  print  only  the  text  of  the  letter. 
Note  that  the  date  is  missing  from  this  printing  since  it 
is  imbedded  in  the  program. 
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PREPARING  TO  RUN  THE  PROGRAM 

Some  preparation  is  required  before  the  program  can 
be  run.  The  first  thing  is  to  prepare  the  address  tape.  I do 
this  on  my  text  editor.  Each  address  is  typed  in  the  exact 
manner  in  which  it  is  to  appear  with  two  exceptions.  First, 
compound  titles  must  be  separated  by  rather  than 
‘and’.  Second,  each  address  is  separated  from  the  next 
by  the  symbol.  If  you  don’t  have  that  symbol  (it  is  7E 
in  HEX),  substitute  some  other  symbol  in  the  program 
and  the  address  list.  The  format  of  the  address  tape  is 
important  for  later  recognition  by  the  program.  A literal 
typing  of  a tape  is  presented  in  Figure  6.  This  is  the  way 
it  appears  on  the  CRT  during  editing.  I do  my  address 
tapes  with  about  20  addresses  per  tape  for  convenience, 
but  there  is  no  program  limit  to  the  length  of  the  tape. 


The  Computer  Toy  Co. 

11131  South  bostwick  iit. 
San  Jose  CA  940bd 

blliTs  t-ream  Shop 
(502*  Binary  Ave 
Sunnyglen  CA  9*  ns* 

Attn  Sflr.  fc.  George 

Hr  trank  taillUnB 
9^1  Garden  hay 
Los  Altoa  CA  9*1022 

hiss  hancy  KaeDoo 
30  Sunset  Lane 
Los  Altos  CA  9* 022 

Mrs  Jane  Corner 
*32  Sunrise  court 
Loa  Altos  CA  9*022 

Or  & fcrs  George  Brtuvig 
330  E . Jane  it 
Kountain  Viet-  CA  9*10*5 


Figure  6.  This  shows  the  way  that  the  address  tape  is 
constructed.  Note  the  “ sign  used  as  an  address 
separator,  NOte  also  that  compound  titles  are  joined 
with  rather  than  land\ 


In  preparing  the  address  tape,  I find  it  convenient  to 
separate  all  of  the  'oddball'  addresses  and  do  them  in  a 
later  tape.  This  makes  the  production  flow  smoother 
when  it  comes  to  typing  the  letters,  I also  find  it  best  to 
list  the  addresses  using  the  lA*  command  for  checking 
and  to  follow  during  the  letter  typing. 

The  second  thing  to  be  done  is  preparation  of  the  text 
of  the  letter  and  the  postscript  (if  needed).  The  text 
editor  in  my  system  normally  places  its  storage  buffer 
starting  at  location  100H.  The  first  character  is  an  FFH 
so  the  program  looks  at  location  101 H for  the  start  of 
the  letter  text. 

The  text  is  stored  In  the  buffer  area  with  FFH  as  the 
delimiting  end  marker.  This  marker  is  also  used  in  the 
program  to  signify  the  end  of  the  regular  text  and  also 
the  end  of  the  postscript  when  it  Is  used,  if  a postscript 
is  used  in  the  letter,  I type  it  first  in  the  buffer  area,  then 
locate  the  end  of  file  and  transfer  the  text  to  location 
0000.  The  program  looks  for  the  first  postscript  charac- 
ter at  location  0001  (because  of  the  leading  FF).  The  final 
memory  map  of  a full  letter  is  thus  with  the  postscript  at 
location  01  and  the  letter  text  at  location  101 H.  Both  the 
postscript  and  the  letter  are  terminated  with  an  FFH. 

The  date  for  the  letter  is  imbedded  in  the  program  start- 
ing at  relative  location  11F‘H.  This  is  best  changed  by 
loading  the  program  at  its  run  location  and  changing  the 
binary  code.  It  was  placed  in  the  program  because  it  Is 
normally  changed  once  for  any  one  set  of  mailings,  and 
this  makes  the  programming  and  program  running  easier. 


After  preparation  of  the  postscript  and  text,  I load  the 
program  just  above  the  text  (generally  at  location  700H) 
and  do  a binary  save  of  the  whole  mess  for  ease  in  coming 
back  to  do  several  runs  of  letters.  Note  that  the  program 
is  in  relocatable  format.  The  addresses  which  change 
with  program  location  are  marked  with  in  the  listing. 
Fortunately  there  are  very  few  addresses  which  change 
because  of  the  extensive  use  of  relative  jumps. 

DESCRIPTION  OF  THE  PROGRAM 

A complete  assembly  listing  of  the  program  is  ap- 
pended at  the  end  of  the  article.  The  listing  can  best  be 
explained  by  the  use  of  flow  diagrams.  The  first  of  these 
(Figure  7)  shows  the  sequence  of  operations  for  deter- 
mining the  correct  command  from  the  input  and  calling 
the  relevant  subroutine.  The  only  thing  to  note  here  is 
that  the  input  is  converted  to  lower  case  so  that  either 
lower  case  or  upper  case  commands  are  accepted. 
Escape  from  the  program  is  done  by  typing  £control-G\ 


Figure  7,  INPUT.  The  entry  and  control  routine.  All  sub- 
routines return  here  and  normal  escape  from  the  pro- 
gram is  from  here. 
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Figure  8.  Letter.  The  routine  for  typing  a letter  in  fully 
automatic  mode.  This  routines  calls  one  important  sub- 
soutine  — TITNAM. 


Most  of  the  program  is  fairly  straightforward.  How- 
ever, an  interesting  part  which  will  be  explained  further 
is  the  code  for  typing  a letter  in  full  automatic  mode. 
This  routine  is  called  LETTER,  and  it  consists  of  a con- 
trol routine  with  a number  of  subroutines.  The  control 
routine  tor  LETTER  is  shown  in  Figure  8.  On  entry,  the 
program  first  calls  a subroutine  for  typing  the  date.  This 
is  a simple  routine  with  the  date  presented  at  a specific 
memory  location.  The  data  is  printed  until  the  count  in 


the  B register  is  decremented  to  zero.  The  program  next 
gives  three  CRLF's,  sets  up  the  address  of  the  buffer  in 
the  HL  register,  and  proceeds  to  read  the  tape.  Non- 
ASCII  characters  are  eliminated,  thus  removing  the  start 
and  blank  characters  on  the  tape,  and  any  other  charac- 
ters are  stored  in  the  buffer  and  typed  by  the  printer  un- 
til the  CR.  When  the  first  CR  is  found,  the  program  con- 
tinues to  read  the  tape  but  only  prints  the  data  and  does 
not  store  it  any  further.  Printing  continues  until  the  ad- 
dress termination  sign  (~)  is  detected. 

After  getting  and  typing  the  date  and  the  address  of 
the  recipient,  the  program  gives  two  CRLF’s  and  prints 
“Dear”.  Next,  subroutine  TITNAM  is  called.  This  con- 
sists of  a control  routine  which  does  all  of  the  typing 
control  and  a further  subroutine  which  detects  and  flags 
the  common  titles.  The  flow  diagram  for  TITNAM  is 
given  in  Figure  9.  The  16  bit  register  HL  is  used  to  point 
to  the  absolute  location  in  the  buffer  (where  we  just  put 
the  first  line  of  the  address),  and  this  is  initialized  to  the 
start  of  the  buffer.  A second  pointer  is  used  as  a relative 
counter  for  backing  up  or  going  forward  from  the  ab- 
solute pointer.  The  value  of  HL  is  stored  to  establish  the 
value  for  recall.  This  fits  with  the  way  the  program  runs 
in  the  later  stages. 


Figure  9.  TITNAM.  Controls  the  selection  and  typing  of 
the  title(s)  and  the  surname  of  the  addressee.  This  rou- 
tine in  turn  calls  TITID  to  search  for  a title  match. 
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The  routine  immediately  calls  the  subroutine  TITID  to 
look  for  matches  with  most  of  the  common  titles.  The 
flow  diagram  for  TITID  is  shown  in  Figure  9.  This  is  a 
simple  logical  search  for  one  of  the  titles  from  the  list 
"Mr  Mrs  Miss  Ms  Dr  When  a complete  match  is 
found  up  to  a period  or  a space,  the  carry  is  set  and  a 
return  affected.  Otherwise,  the  routine  continues  to  look 
for  a match  until  the  end  of  the  line.  A carry  set  indicates 
to  the  control  routine  TITNAM  that  a title  was  found  and 
that  a backup  to  the  first  space  or  start  of  the  line 
should  be  made  and  then  the  word  should  be  printed.  If 
there  was  no  carry  set  on  a return,  the  end  of  line  has 
been  reached  without  any  further  titles,  and  the  program 
backs  up  to  the  previous  space  and  types  the  last  word 
for  the  surname.  After  typing  the  last  word,  control  is  re- 
turned to  LETTER, 

Once  the  complicated  business  of  typing  the  title  is 
finished,  LETTER  prints  two  CRLF’s  and  then  calls  a 
very  simple  routine  to  print  the  text  of  the  letter. 

All  of  the  other  routines  in  the  program  are  well  com- 
mented in  the  listing  and  shouldn’t  need  diagramming. 
Some  of  the  conventions  used  by  system  and  program 
need  explanation,  however.  My  paper  tape  convention 
uses  eight  FF’s  as  start  and  end  markers.  In  addition, 
paper  tape  punched  from  the  text  editor  has  a pre-end 
marker  of  a number  of  lA’s  (HEX  notation).  The  program 
is  looking  for  and  using  these  markers. 


SET 

COUNTER 


Table  II.  Monitor  Subroutine  Calls 

There  are  four  calls  to  I/O  subroutines  which  reside  in 
the  system  monitor,  tf  the  user  has  a monitor  other  than 
the  TDL  “Zapple”  monitor  then  these  calls  will  have  to 
be  modified  appropriately.  For  convenience  the  call 
locations  are  listed  below  with  a brief  description  of 
their  function. 

a,  F000H 

This  is  the  start  of  my  monitor  and  is  used  in 
the  program  as  a return  either  from  the  pro- 
gram or  an  an  error  trap. 

0006 

b,F47BH 

This  monitor  routine  prints  the  contents  of 
the  MCfr  register  on  the  console  (CAT).  The 
byte  Is  treated  as  an  ASCII  character. 

0091  009 A 009F  01 FS  0236  0230 

C.F47FH 

This  monitor  routine  prints  the  contents  of 
the  'CM  register  on  the  list  device  which,  in 
this  case,  is  the  Diablo  printer. 

QQ5F  0064  006  □ 0074  0061  OOB5  OOEl  ODF6 

Oil A 01 AC  0150  0169  016E  0212  0226  0263 

0297 

d.F613H 

A monitor  routine  for  obtaining  a console  In- 
put.  In  this  case  the  character  is  an  ASCII 
control  or  alphanumeric  character  The  char* 
acter  Is  returned  in  the  ,lA”  register. 

0001  021 C 

e.F67BH 

This  monitor  routine  obtains  a character  from 
the  high  speed  reader  The  routine  contains  a 
time  out  loop  In  case  the  tape  is  Jammed  or 
the  reader  has  not  been  turned  on. 

0066  OOflD  OOA 2 OOA9  OQOO  00  E9  00 EE  0206 
0254  Q25B  0263  0277  027A 

Figure  10.  TITID.  This  subroutine 
logically  searches  for  a match  with 
certain  common  titles,  if  a match  is 
found  then  the  carry  bit  is  set  before 
return. 
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Table  ill.  Listing  of  the  program  set  up  for  the  run 
location  ol  70QQH. 


>D700 

0700 

99C 
CD  13 

F6 

FE 

03 

CA 

00 

F0 

F6 

20 

FE 

6C 

20 

05 

CD 

C2 

0710 

07 

18 

ED 

FE 

74 

20 

05 

CD 

77 

07 

16 

E4 

FE 

7 3 

20 

05 

0720 

CD 

85 

07 

ifl 

DB 

FE 

70 

20 

05 

CD 

43 

09 

18 

D2 

FE 

6F 

0730 

20 

05 

CD 

CE 

0b 

18 

C9 

FE 

6b 

20 

0b 

CD 

05 

OS' 

18 

CO 

0740 

FE 

61 

20 

05 

CD 

4A 

09 

ia 

87 

FE 

62 

20 

05 

CD 

4E 

09 

0750 

18 

AE 

FE 

60 

20 

AA 

CD 

fob 

07 

18 

A5 

C5 

0E 

OD 

CD 

7F 

0760 

Fi) 

OK 

OA 

CD 

7F 

F4 

Cl 

C9 

06 

OF 

0E 

20 

CD 

7F 

F4 

10 

0770 

P9 

0E 

14 

CD 

7F 

F4 

C9 

21 

01 

01 

7E 

FE 

FF 

C8 

4F 

23 

0700 

CD 

7F 

F4 

1b 

F5 

CD 

7B 

F6 

FE 

0D 

20 

03 

CD 

76 

F6 

4F 

0790 

CD 

76 

F4 

FE 

0D 

20 

F5 

0E 

0D 

CO 

76 

F4 

0E 

Ok 

CP 

78 

07  A0 

F4 

CD 

7B 

F6 

FE 

7E 

20 

F9 

CD 

7B 

F6 

FE 

0D 

20 

F9 

C9 

0?BQ 

06 

01 

OE 

FF 

CD 

7F 

F4 

10 

F9 

21 

IF 

08 

06 

OK 

CD 

17 

07C0 

08 

C9 

CD 

B0 

07 

06 

03 

CL: 

5B 

07 

10 

FB 

21 

9D 

09 

CD 

07  DO 

7B 

F6 

FE 

30 

38 

F9 

FE 

7F 

28 

F5 

FE 

7K 

28 

FI 

77 

4F 

07  EO 

CD 

7F 

F4 

23 

FE 

0D 

28 

05 

CD 

7B 

f 6 

18 

FI 

CD 

7B 

F6 

07F0 

FE 

7E 

28 

06 

4F 

CD 

7F 

F4 

18 

F3 

06 

02 

CD 

5B 

07 

10 

0800 

FB 

06 

05 

21 

2C 

08 

CD 

17 

08 

CD 

31 

08 

06 

02 

CD 

5B 

0610 

07 

10 

FB 

CD 

77 

07 

C9 

4E 

23 

CD 

7F 

PD 

10 

F9 

C9 

46 

0820 

65 

62 

2E 

20 

32 

30 

20 

20 

31 

39 

37 

38 

44 

65 

61 

72 

0830 

20 

21 

9D 

09 

22 

CD 

08 

2A 

CB 

08 

CD 

72 

OB 

38 

11 

2B 

0840 

7E 

FE 

20 

20 

FA 

23 

7E 

FE 

0D 

ce 

4F 

CD 

7F 

F4 

18 

F5 

0850 

78 

32 

CD 

08 

2B 

10 

b D 

3A 

CD 

08 

47 

4E 

CD 

7F 

F4 

23 

0860 

10 

F9 

FE 

26 

28 

05 

0E 

2E 

CD 

7F 

F4 

0E 

20 

CD 

7E 

F4 

0870 

18 

C5 

06 

01 

7E 

FE 

26 

2b 

3F 

FE 

4D 

28 

OA 

FE 

44 

28 

0880 

30 

FE 

0D 

C8 

23 

ie 

EB 

CD 

C7 

08 

FE 

72 

28 

18 

FE 

73 

0890 

28 

26 

FE 

69 

20 

DC 

CD 

C7 

08 

FE 

73 

20 

D5 

CD 

C7 

08 

08  A Q 

FE 

73 

20 

CE 

lb 

12 

CD 

C? 

08 

FE 

73 

28 

OB 

05 

2B 

10 

Q8B0 

07 

CD 

C7 

08 

FE 

72 

g0 

BA 

23 

7E 

FE 

2E 

28 

04 

FE 

20 

08C0 

20 

B0 

22 

ca 

08 

37 

C9 

04 

23 

7E 

C9 

00 

00 

00 

CD 

BO 

0800 

07 

06 

03 

CD 

5B 

0? 

10 

Fi 

CD 

05 

09 

06 

02 

CD 

58 

07 

O8E0 

10 

FB 

06 

05 

21 

00 

09 

CD 

Fo 

0b 

CD 

16 

09 

06 

02 

CD 

O8F0 

58 

07 

10 

FB 

CD 

77 

07 

C9 

4E 

23 

CD 

76 

F4 

10 

F9 

C9 

0900 

4E 

61 

6D 

65 

3F 

CD 

7B 

F6 

PE 

7E 

C8 

FE 

1 A 

CA 

00 

07 

09  TO 

4f 

CD 

TP 

F4 

18 

EF 

06 

00 

21 

9D 

09 

CD 

13 

F6 

EE 

OD 

0920 

20 

OC 

77 

21 

9D 

09 

4E 

CD 

7F 

F4 

23 

10 

F9 

C9 

FE 

7F 

0930 

20 

08 

2B 

05 

4E 

CD 

7b 

K4 

18 

El 

77 

4F 

CD 

78 

F4 

23 

0940 

04 

18 

D0 

21 

01 

00 

CD 

7A 

07 

C9 

3E 

01 

18 

02 

3E 

02 

0950 

32 

CD 

08 

CD 

7B 

F6 

FE 

7F 

20 

F9 

CD 

?B 

F6 

FE 

7F 

28 

0960 

F9 

4F 

CD 

7F 

F4 

06 

50 

CD 

7B 

F6 

FE 

1A 

20 

04 

CD 

5B 

0970 

07 

09 

FE 

7E 

20 

11 

CD 

7B 

F6 

CD 

7 b 

F6 

3A 

CD 

08 

47 

0980 

CD 

5B 

07 

10 

FB 

18 

DE 

FE 

OD 

20 

04 

3E 

3B 

10 

06 

FE 

0990 

> 

0A 

20 

02 

3E 

20 

4F 

CD 

?F 

F4 

10 

CC 

18 

DF 

To  save  the  program  space,  the  program  makes  exten- 
sive use  of  I/O  subroutines  contained  in  the  Monitor. 
These  with  their  program  call  addresses  are  listed  in 
Table  II.  Finally,  in  Table  III,  I have  provided  a HEX  listing 
of  the  program  set  up  for  starting  location  700H,  This  is 
the  location  I use  since  it  is  most  convenient  fora  binary 
dump  of  the  entire  program  and  letter  text. 

Using  this  program,  some  300  letters  were  typed  over 
a period  of  3 days  using  a previously  prepared  address 
tape.  The  result  was  spectacular  and  presented  an  ex- 
cellent image  of  the  organization  for  which  it  was  pro- 
vided. I hope  that  you  find  the  program  useful  also.D 

PROGRAM  LISTING 

» TITLE  1 A PROGRAM  FOB  WRITING  LETTERS' 

.RADIX  16 

;A  Z-dO  fielocatatile  Assembler  proftrae  for  writing 
;a  number  of  letters  for  which  the  addressee 
;havc  been  previously  punched  In  paper  tape 
; L* Addr ■ +Le t ter “*Tr text  oniyB,S=Sltlp  addr, 
j P=Poetscri pt  **0=0dd&al  i Addresses 
; fc s tnV ftlcpe 4 *H=  Margin  Sirta*A  = Ll3t  Addresses 
;wlth  single  s pac ea * * B= same- — double  spaced 


0000"  CD  F613 

INPUT: 

CALC 

OFL13 

J CONSOLE  INPUT  ROUTINE 

0003'  FE03 

cpi 

03 

; DONE? 

0005’  CA  FOOD 

JZ 

QFC0O 

TEE-BACK  TO  MONITOR 

000 S1  F620 

OH 

20 

; CONVERT  ALL  TO  LOWER  CASE 

000  a1  me 

CPI 

6C 

:is  IT  A FULL  LETTER? 

OOOC'  200 & 

JRNZ 

TTEXT 

00OE'  CD  00C2f 

CALI 

LETTER 

. TfPE  THE  LETTER 

□OH'  liSED 

JHPR 

INPUT 

I RETURN  TO  START 

0013'  FE7<J 

TTEXT : 

CPI 

74 

; S IT  TEXT  ONL17 

Q015'  £005 

SKIPT 

i 

0017"  CO  0077 1 

CALL 

TEXT 

; ONLY 

001  A"  !fiE4 

JMPH 

INPUT 

001CP  FE73 

SK1PT: 

CPI 

73 

i SHIFT 

0O)E’  2005 

JRNZ 

POSTT 

* 

O020"  CD  006$’ 

CALL 

SKIP 

; 

0023 1 1ACE 

JMPR 

INPUT 

♦ 

0025’  FE7Q 

P05T7: 

c?i 

70 

; POSTSCRIPT? 

0027 1 2005 

JRNZ 

ODJJfJT 

E 

0029 1 CD  0243' 

CALL 

POST 

♦ 

0G2C 1 16D2 

JMPR 

INPUT 

; 

002E'  FE6F 

U0DBT3 

CPI 

& 

(ODDBALL? 

0030’  2O05) 

JRNZ 

ENVT 

i 

94  INTERFACE  AGE 


0032*  CD  Q1CE’ 

CALL 

0006 

0035"  1tiC9 

JMPF 

INPUT 

0037"  FE&5 

ENVTj 

CPI 

65 

ENVELOPE? 

0039"  2005 

JRNZ 

ADORl 

O03«f  CD  O205' 

CALL 

£NV 

O03E"  tSCQ 

JHPfl 

INPUT 

0040"  FE61 

ADOHl: 

CPI 

61 

SINGLE  5P,  AODN *7 

0042’  2O05 

JRNZ 

AJJDR2 

0044'  CO  Q24A " 

CALL 

AUDI 

0047"  1U07 

JMPR 

INPUT 

O0491  F£62 

ADDHt 

CPI 

62 

DOUBLE  SF.  AUDR.? 

OOio'  2005 

JflNZ 

HARGT 

0O4L"  CD  OP4H 

CALL 

AD02 

0050"  16AE 

JMPR 

INPUT 

0052"  FE6D 

NARCT: 

CPI 

60 

SET  MARGIN? 

□054 T 20AA 

JRNZ 

INPUT 

0056*  CD  0066" 

CALL 

MARC 

0O59 1 1SA5 

JMPfl 

INPUT 

005&’  C& 

CHLF: 

P0$H 

El 

START  CRLF  ROUTINE 

DD5C"  0E0D 

KVI 

C,0D 

SET  CR 

0O5K’  CO  FHF 

CALL 

0F47F 

PRINT  IT 

006 1"  QE0A 

K7I 

C,0A 

SET  LF 

0063"  CD  F47F 

CALL 

0F47F 

A PAINT  THAT 

OObb"  C\ 

POP 

6 

RETURN  STATUS 

0067"  C9 

NET 

BACK  TO  STAHT 

O06S"  O60F 

HANG: 

MVI 

fa.OF 

NUMBER  OF  SPACES 

O0&A’  0£20 

KANi: 

MI 

C.20 

00 bCl  CD  F47F 

CALL 

0FH7F 

006F " 10F9 

DJNZ 

MARI 

0071"  0E14 

MK1 

C,  14 

CHAN  TO  SET  LEFT  MARC 

0073"  CO  F47F 

CALL 

0F47F 

DO  IT 

0076"  C9 

RET 

0O77 T £1  01O> 

TEXT; 

LXI 

HT 101 

START  ADDRESS  OF  TEXT 

D07A 1 7fc 

TEXTC: 

MOV 

atm 

GET  A BXTE 

007B’  FEFF 

CPI 

OFF 

DONE? 

0O7D"  CB 

RZ 

YES— SOW  BACK  TO  START 

007 E"  6F 

MOV 

C,  A 

READ?  FOR  PRINTING 

007P " 23 

I H 

H 

INCREMENT  TME  ADDRESS 

0000 H CD  F47F 

CALL 

OF47F 

PRINT  IT 

00153"  1 UF5 

JMPR 

TEXTC 

KEEP  PRINTING  THE  TEXT 

0065 " CD  F67B 

SKIP: 

CALL 

OF67B 

HDfl  INPUT 

OOab’  FEOD 

CPI 

00 

FIRST  CR? 

UDbA’  20D3 

JRNZ 

SKIP0 

ooac1  CO  mu 

SKI: 

CALL 

□F67H 

ODbF"  4F 

SKIPQ: 

kov 

C , A 

0D9O"  CD  FN70 

CALL 

0F47B 

PRINT  ON  CRT 

0093"  FEOD 

CPI 

OD 

CR? 

0095"  PDFS 

JRNZ 

SKI 

NO 

0097"  OEOD 

HV1 

C,00 

CR 

0D99"  CO  FHti 

CALL 

0F476 

009C"  0EDA 

MVI 

C , OA 

009E"  CD  F476 

CALL 

0F47B 

OOAT  CO  F67U 

SKIP1: 

CALL 

0F67B 

00A1*  ’ FE7E 

CPI 

7E 

DONE? 

0DA6 " 20F9 

JRNZ 

SKIP  1 

00AO ‘ CD  F67B 

SKIPS: 

CALL 

0F67B 

DUMMY  TO  BE  RID  OF  CR 

O0AB"  FEOD 

CPI 

0D 

O0AO"  20F9 

JRNZ 

SKIP2 

0OAFf  C9 

RET 

E Subroutine  for  writing  a letter  given  a tape  wl 

Enanes 

and  addresses . The  routine  picks  the  fir 

;llne  end  puts 

it  in  a buffer  then  proceeds  to 

jwrlte 

the  letter  with  the  proper  title  and  the 

Esurnacc  presented  In  the  address. 

OOBO'  0601 

OAT: 

W/l 

B ,01 

SET  SPACES  TO  THE  DATE 

00B2"  OEFF 

DATt: 

MVI 

C , OFF 

SPACES 

00B4"  CD  F47F 

CALL 

0F47F 

PRINT  ONE 

OOBT"  10F9 

DJNZ 

OAT  1 

DO  THEM  ALL 

0009"  21  01 IF" 

LX  I 

H , DATE 

DATE  TEXT 

OOUC"  0600 

HVJ 

6.00 

LEN 

O0BiL"  CD  011?" 

CALL 

PRINT 

TO  PRINT  IT 

O0C1"  C9 

RET 

00C2’  CD  0060" 

LETTER : 

CALL 

OAT 

OOC^'  0603 

MVI 

M 

3 TIMES 

0OC7'  CU  O06B1 

STrtT : 

CALL 

CRLF 

OU  A CRLF 

0OC A"  10FB 

DJNZ 

STRT 

00CC ' 21  0290' 

LX1 

HrhUrR 

FIRST  LINE  IS  STORED 

00C F ' CD  F676 

LcTR 1 : 

CALL 

OF67B 

READER  INPUT 

0002 ' Ft 30 

CPI 

30 

ELIMINATE 

0004"  3BF9 

JIC 

LETNl 

NDLLS/CRS^LFS 

0006 " PL7F 

CPI 

7F 

AMD 

0000’  20 F5 

JflZ 

LETR1 

RUbS 

00DA"  FL7E 

CPI 

7F 

AND 

0DDC"  26M 

JRZ 

LtlJil 

_,S 

00DE"  77 

LtTNS: 

MOV 

M,  A 

STOflh  IT 

00DF ’ 4F 

MOV 

C , A 

OOEO " CD  P4?F 

CALL 

0F47F 

A PRINT  IT 

OOEj ’ 23 

1NX 

h 

00 E4 ’ FEOD 

CPI 

00 

END  Or  FIRST  A DDR  LINE? 

00L6"  2605 

JRZ 

LETR2 

YES  NUN  JUST  WHITE 

O0FB'  CD  Fb7fl 

CALL 

OF676 

CGNT  FROM  TAPE 

OOtb'  IBM 

JKpfl 

LETRS 

KEEP  STORING 

0OED"  CD  F67B 

LETR2 ; 

CALL 

0F67B 

KDR  IN V 

00FO"  FE76 

CPI 

7E 

DONE? 

DOF 2’  2B06 

JHZ 

LET  R 3 

YES 

DOF 4’  4F 

MOV 

Cf  A 

00F5"  CO  F47F 

CALL 

OF  4 7 F 

PRINT  IT 

00F6"  1BF3 

JHPR 

LETR2 

DOF A"  Ob 02 

LETH3: 

MVI 

B,2 

2 CRLF'S 

OOFC 1 CD  0056 1 

LLTE4 : 

CALL 

CRLF 

00FF " 10Fb 

DJNZ 

LETR4 

0101"  0605 

MVI 

SET  FOR  ’DEAR 

0103"  21  O 12C " 

UI 

HtOFAfl 

LOCK 

0106"  CO  0117" 

CALL 

PRINT 

TO  PRINT 

0109’  CD  013T 

CALL 

TITNAM 

SET  UP  TITLE  A NAME 

010C"  0602 

MVI 

B,2 

2 CRLF’S 

01OE"  CD  0056 " 

LETN5; 

CALL 

CRLF 

011  r 10FB 

DJNZ 

LETR5 

0113’  CO  0077" 

CALL 

TEXT 

NUN  FOR  THE  LETTER 

0116’  C9 

HET 

BACK  TO  START 

0U71  4t 

PRINT: 

MOV 

C,M 

READY  TO  PRINT 

0116’  23 

INX 

H 

0119"  CO  F47F 

CALL 

OF47F 

PRINT  IT 

011C"  10F9 

DJNZ 

PRINT 

0 1 1E"  C9 

RET 

01  IF' 

DATE: 

TEXT  OF  THE  OATE 

.L1HAGE 

01  IF"  4665622E20 

■ASCII 

'Feb.  2\ 

SEPTEMBER  1978 


0124*  3230202031  \0  19\ 

ft 

0129*  393730 

\78' 

012C' 

DEAF: 

TEXT  OF  DEAR 

012C'  4465617220 

.ASCII 

'Dear  ' 

.X IMAGE 

•Subroutine  for  finding  the  titles  and  surname 

;in  a buffered 

first  line  of  names  and  address 

; where 

the  first  line  of 

the  name  4 address 

;contains  the 

tltle(s)  followed  by  anytnlng 

;and  a 

surnaae 

which  terminates  in  a (CR). 

0131’  21  029D' 

TITNAM: 

LX  I 

H.BUFR  ; 

; ADDRESS  OF  LINE  BUFFER 

0134'  22  01CB* 

SHLD 

BUFST  ; 

; STORE  TEMP  ADDR 

0137*  2A  01CB' 

TNI : 

LHLD 

BUFST  ; 

[GET  TEMP  BUFFER  ADDR 

013A'  CD  0172*  • 

CALL 

T1T1D  ; 

; LOOK  FOR  TITLES 

OrjD’  3611 

JRC 

TN2 

;TO  PRINT  A TITLE 

; Routine  to  print  the  surname 

013F’  2B 

TNX: 

LCX 

H 

BACKUP 

0140*  7E 

MOV 

A ,M 

GET  A CHAR 

0141*  FE20 

CPI 

20 

SPACE? 

0143*  20FA 

JRNZ 

TNX 

LOOK  AGAIN 

0145’  23 

TNXi: 

1NX 

H 

FORWARD 

0146'  7E 

MOV 

A.M 

0147’  FEOD 

CPI 

OD 

END? 

0149'  Cb 

RZ 

YES  ALL  DONE 

014A'  4F 

MOV 

C,A 

014B’  CD  F47F 

CALL 

0F47F 

PRINT 

014E*  16F5 

JMPR 

TNXI 

{Routine  to  print  a title 

0150'  7b 

TN2: 

MOV 

A.B 

0151*  32  01CD* 

STA 

CNTST 

STORE  COUNT 

0154'  2B 

TN3: 

DCX 

H 

BAKCUP 

0155'  10FD 

DJNZ 

TN3 

TO  START  OF  TITLE 

0157'  3A  01CD' 

LDA 

CNTST 

GET  COUNT 

015A*  47 

MOV 

B.A 

0156*  4E 

TN4: 

MOV 

C ,M 

015C  CD  F47F 

CALL 

0F47F 

PRINT 

015F'  23 

INX 

H 

0160’  10F9 

DJNZ 

TN4 

0162’  FE26 

CPI 

26 

WAS  IT  AN  "4"? 

0164’  2605 

JRZ 

TN5 

YES  SKIP  THE 

016b’  0E2E 

MVI 

C,2E 

NO  PRINT  A 

0166’  CD  F47F 

CALL 

OF47F 

PRINT  IT 

016b’  0E20 

TN5: 

MVI 

C,20 

SPACE 

016D’  CD  F47F 

CALL 

OF47F 

0170’  16C5 

JMPR 

TNI 

bACK  AGAIN 

{Routine  to  look  for  titles  from  one 

;of  the  following--Mr  Mrs  Ms  Miss  Dr  and 

;to  Include  any  "4 ’a"  as 

part  of  the 

{title 

as  in 

Mr.  4 Mrs.’ 

0172’  0601 

T1T1D: 

MVI 

B,1 

SET  COUNT: 1 

0174*  7E 

MOV 

A ,M 

GET  FIRST  ChAR 

0175*  FE26 

CPI 

26 

4 ? 

0177'  263F 

JRZ 

TDE 

YES 

0179’  FE4U 

CPI 

4D 

M ? 

017B’  260A 

JRZ 

TD1 

NEXT? 

017D'  FE44 

CPI 

44 

D ? 

017F ' 2630 

JRZ 

TD3 

0161'  FEOD 

CPI 

OD 

CR?  (BUFFER  LINE  END) 

0163'  ca 

RZ 

0164’  23 

INX 

H 

NEXT  BUFFER  CHAR 

0165’  16E6 

JMPR 

TIT1D 

BACK  TO  TRY  A NEW  CHAR 

0167'  CD  01C7 ’ 

TD1 : 

CALL 

COUNT 

TITLE  COUNTING 

016A ' FE72 

CPI 

72 

r ? 

016C*  2616 

JRZ 

TD2 

016E*  FE73 

CPI 

73 

s ? 

0190*  2626 

JRZ 

TDE 

0192'  FE69 

CPI 

69 

i 7 

0194*  20DC 

JRNZ 

T1TID 

0196'  CD  01C7' 

CALL 

COUNT 

THIRD  ChAR 

0199'  FE73 

CPI 

73 

s ? 

019b*  20D5 

JRNZ 

T1TID 

019D’  CD  01C7* 

CALL 

COUNT 

FOURTH  CHAh 

OIAO'  FE73 

CPI 

73 

s ? 

01A2’  20CE 

JNNZ 

TITID 

01A4  * 1612 

JMPR 

TDE 

01A6’  CD  01C7 ' 

TD2: 

CALL 

COUNT 

THIRD  ChAR 

01A9'  FE73 

CPI 

73 

s ? 

OlAb*  260b 

JRZ 

TDE 

01 AD'  05 

DCR 

B 

FOR  Mr  ALONE 

01AE*  2B 

DCX 

H 

01AF’  1607 

JMPR 

TDE 

01B1’  CD  01C7' 

TD3: 

CALL 

COUNT 

01B4’  FE7 2 

CPI 

72 

r ? 

01B6’  20BA 

JRNZ 

TITID 

01B6’  23 

TDE: 

INX 

H 

LOOK  AT  NEXT  CHAR 

01B9’  7E 

MOV 

A.M 

01 BA’  FE2E 

CPI 

2 E 

PERIOD? 

01BC*  2604 

JRZ 

TE1 

01 BE'  FE20 

CPI 

20 

SPACE? 

01C0'  20B0 

JRNZ 

TITID 

01C2*  22  01CB’ 

TKl: 

SHLD 

BUF  .T 

STOhE  POINTER 

01C5'  37 

STC 

SET  CARRY  FOR  TITLE  GOT 

01C6’  C9 

RET 

WOWI  bACK  TO  PROGRAM 

01C7'  04 

COUNT: 

INR 

fi 

COUNT  UP 

01C6*  23 

INX 

h 

MOVE  POINTER 

01C9'  7E 

MOV 

A ,M 

GET  A BYTE 

01CA’  C9 

RET 

01CB’ 

BUFST : 

BUFFER  POINTER  STORE 

01CB* 

.BLKB  2 

01CD* 

CNTST : 

; COUNTER  STORE 

01CD’ 

.BLKB  1 

;A  subroutine 

for  writing  letters  where  an  unusual 

{name  or  title 

are  used. 

01CE*  CD  OOBO’ 

ODDB: 

CALL 

DAT 

TYPE  THE  DATE 

01D1*  0603 

MVI 

B,3 

01L3’  CD  005B’ 

ODDB2 : 

CALL 

CRLF 

01D6’  10FB 

DJNZ 

0DDB2 

01D6’  CD  0205’ 

ODD: 

CALL 

ENV 

TYPE  THE  NAME  AND  ADDRESS 

01DB’  0602 

MVI 

B,2 

TWO  CRLF’S 

01DD’  CD  005b’ 

ODDI: 

CALL 

CRLF 

01E0*  lOFfc 

DJNZ 

ODDI 

01E2’  0605 

MVI 

b.5 

TO  TYPE  ’NAME?’  ON  CRT 

OlEa*  21  0200' 

LXI 

H.NAME 

MESS.  ADDR. 

01E7*  CD  01F6* 

CALL 

PR1NC 

0 1EA ' CD  0216' 

CALL 

TYPE 

TO  KEYBOARD  ENTRY  OF  NAME 

01 ED'  0602 

MVI 

B.2 

MORE  CRLF'S 

SEPTEMBER  1978 


OlEF*  CD  005B’ 

0DD2: 

CALL 

CRLF  ; 

01F2’  10rb 

DJNZ 

0002 

01F4’  CD  0077’ 

CALL 

TEXT 

01F7’  C9 

RET 

01F6’  4E 

PR1NC: 

MOV 

C.M 

01F9'  23 

INX 

H 

01FA’  CD  F^76 

CALL 

0F476 

CONSOLE  0/P 

01FD’  10F9 

DJNZ 

PR1NC 

01FF*  C9 

RET 

0200’ 

NAME: 

TEX1  OF  ThE  MESSAGE 

0200’  4t6 16D653F 

.ASCII 

’Name?’ 

0205’  CD  F67B 

ENV: 

CALL 

OF67B 

RDH  INPUT 

0206’  FE7E 

CPI 

7E 

DONE? 

020A'  Ce 

RZ 

YbS 

0206’  FE1A 

CPI 

1A 

END  OF  TAPE? 

02QD'  CA  0000’ 

JZ 

INPUT 

YES  BACK  TO  START 

0210'  4F 

MOV 

C,A 

PRINT  IT 

0211’  CD  F47F 

CALL 

0F47F 

0214'  18EF 

JMPR 

ENV 

GET  MORE 

{Typewriter  subroutine  for  oddball  names 

0216’  0600 

TYPE: 

MVI 

fc,0 

ZERO  THE  COUNT 

02lo’  21  029D’ 

LXI 

H.BUFR 

bUrPER  START 

021b’  CD  F613 

TYFEl: 

CALL 

OF613 

CONSOLE  INPUT 

02 IE*  FEOD 

CPI 

OD 

END  OF  LINE? 

0220’  200C 

JRNZ 

TYPE3 

NO  DO  MORE 

0222’  77 

MOV 

M.A 

0223'  21  0290* 

LXI 

H.BUFR 

0226*  4E 

TYPE2: 

MOV 

C.M 

0227'  CD  F47F 

CALL 

0F47F 

PRINT  IT 

022A'  23 

INX 

H 

022B*  10F9 

DJNZ 

TYPE2 

KEEP  TYPING 

022D’  C9 

RET 

022E'  FE7F 

TYPE3: 

CPI 

7F 

RUB  OUT? 

0230'  2006 

JRNZ 

TYPE4 

NO  KEEP  TYPING 

0232'  2B 

DCX 

H 

0233'  05 

DCR 

b 

0234'  4E 

MOV 

C.M 

PRINT  PREV  ChAR 

0235'  CD  F4?8 

CALL 

0F«76 

ON  CONSOLE 

0236'  16E1 

JMPR 

TYPE1 

023A*  77 

TYPE4: 

MOV 

M.A 

STORE  A CHAR 

023B'  4F 

MUV 

C.A 

023C ' CD  F476 

CALL 

0F476 

4 ECHO  IT  ON  CONSOLE 

023F ' 23 

INX 

H 

0240’  04 

INR 

b 

0241’  16D6 

JMPR 

TYPE1 

{Subroutine  for  printing  postscripts 

0243'  21  0001 

POST: 

LXI 

H ,01 

START  ADDRESS  OF  POST 

0246'  CD  007 A’ 

CALL 

TEXTC 

0249'  C9 

RET 

Routine  to  type  tne  address  list 


024A'  3E01 

ADD1: 

MVI 

A. 01 

024C*  1602 

JMPR 

STOC 

024E’  3E0 2 

AD  02: 

MVI 

A, 02 

0250’  32  01CD’ 

STOC: 

STA 

CNTST 

0253’  CD  F67b 

ADD: 

CALL 

0F67B 

RDR  INPUT 

0256'  FE7F 

CPI 

7F 

START  ? 

025o'  20F9 

JHNZ 

ADD 

NO 

025A*  CD  F67B 

ADDO: 

CALL 

0P67B 

RDR  INPUT 

025D’  FE7F 

CPI 

7F 

STILL  START? 

025F’  2eF9 

JRZ 

ADDO 

YES 

0261’  4F 

MOV 

C.A 

0262’  CD  F47F 

CALL 

0P47F 

PRINT  FlhSI  CHAH. 

0265*  0650 

A DDL: 

MVI 

b.50 

oO  CHARS  PER  LINE 

0267'  CD  F67b 

ADDL1: 

CALL 

0F67B 

GET  A RDR  CHAR 

026A ' PEI A 

CPI 

1A 

END  OF  TAPE? 

026C’  2004 

JRNZ 

ADDL2 

026E'  CD  005B' 

CALL 

CRLF 

0271*  C9 

RET 

027 2'  FE7E 

ADDL2 : 

CPI 

7E 

END  OF  ADDR? 

0274’  2011 

JRNZ 

ADDL4 

0276’  CD  F67b 

CALL 

OF  67  b 

DUMMY  RDR  ChAR  (CR) 

0279’  CD  F67b 

CALL 

OF  67  6 

SAME  (LF) 

027C'  3A  01CD’ 

ADDLC: 

LDA 

CNTST 

027F ' 47 

MOV 

B.A 

0260'  CD  005b' 

A DDL 3: 

CALL 

CRLF 

0263'  10F6 

DJNZ 

ADDL3 

0265'  10DE 

JMPR 

ADDL 

BACK  FOR  NEW  ADDR 

0267'  FEOD 

ADDL4 : 

CPI 

OD 

Ch 

0269'  2004 

JRNZ 

ADDL5 

0266 ' 3E36 

MVI 

A.3B 

YES,  SUBST  A ScMlCOLON 

020D'  1606 

JMPR 

ADDLb 

026F ' FEOA 

ADDL5: 

CPI 

OA 

LF? 

0291 ' 2002 

JHNZ 

ADDLb 

0293'  3E20 

MVI 

A, 20 

YES,  SUBST  A SPACE 

ADDLC : 

KjV 

C.A 

READY  TO  TYPE 

0296'  CD  F47F 

CALL 

0F47F 

PRINT  IT 

0299*  10CC 

LJNZ 

ADDL1 

SAME  LINE? 

029B’  16DF 

JHPh 

ADDLC 

NG  DO  CRLF  ETC. 

029D* 

BUFR: 

BUFFER  STORAGE  START 

.End 


SYMBOL  TABLE 


ADD 

0253' 

ADDO 

025A' 

ADD1 

024A ' 

ADD2 

024E" 

ADDL 

0265’ 

ADDL1 

0267' 

ADDL2 

0272’ 

ADDL  3 

0260* 

ADDL4 

0267* 

ADDL5 

026F* 

ADDL6 

0295* 

ADDLC 

027C 

ADDR1 

0040' 

ADDR2 

0049' 

BUFR 

029D' 

BUFST 

01CB' 

CNTST 

01CD' 

COUNT 

01C7 ' 

CRLF 

005B' 

DAT 

OOBO1 

DAT1 

0062' 

DATE 

011F’ 

DEAR 

012C' 

ENV 

0205' 

ENVT 

0037' 

INPUT 

0000’ 

LETR1 

OOCF' 

LETR2 

OOED 1 

LETR3 

OOFA  ’ 

LETR4 

OOFC* 

LETR5 

010E’ 

LETRS 

OODE1 

LETTER 

OOC2' 

MARI 

006A ' 

HARG 

0066' 

MAHGT 

0052' 

NAME 

0200' 

ODD 

01D6' 

ODDI 

01DD* 

0DD2 

01£F 1 

ODDb 

01CE' 

0DDB2 

01D3’ 

ODDBT 

002E* 

POST 

0243' 

POSTT 

0025' 

PR1NC 

0 1 F6  ’ 

PRINT 

0117' 

SKI 

006C' 

SKIP 

0065' 

SK1P0 

008F' 

SKIP1 

00A1  * 

SK1P2 

OOAo 1 

SKIP! 

001C ' 

STOC 

0250' 

STRT 

00C7 ' 

TD1 

0167' 

TD2 

01A6' 

TD3 

01B1’ 

TDE 

01B6’ 

TE1 

01C2' 

TEXT 

0077* 

TEXTC 

007 A ' 

TITID 

0172' 

TITNAM  0131' 

TNI 

0137' 

TN2 

0150’ 

TN3 

0154' 

TN4 

015B1 

TN5 

0166' 

TNX 

013F' 

TNXI 

0145' 

TTEXT 

0013' 

TYPE 

TYPE4 

0216' 

023A' 

TYPE1 

02  IB* 

TYPE2 

0226’ 

TYPE3 

022E' 
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Heathkit  Model 
Paper  Tape 

Reader/Punch 

A Review 

By  Roger  H.  Edelson,  Hardware  Editor 

This  is  not  one  of  my  normal  card-of-the-month  articles 
as  I didn’t  build  the  Reader/Punch  described  herein. 
However,  I have  spent  a reasonable  amount  of  time  with 
the  Heathkit  Reader/Punch. 

The  Heathkit  H10  provides  a reasonable  cost  method 
of  reading  and  punching  standard  8-levei,  1-inch  paper 
tape.  The  Reader/Punch  can  accommodate  either  fan- 
fold  or  up  to  a 10-inch  diameter  roll  of  oiled  or  unoiled 
paper  tape.  The  maximum  reading  speed  is  50  charac- 
ters per  second,  and  up  to  10  characters  a second  is  the 
maximum  punch  speed. 

Both  the  reader  and  punch  may  be  operated  simultan- 
eously and  yet  controlled  independently.  The  H10  has  a 
standard  TTL  parallel  interface  and  uses  a photo-elec- 
tric tape  reader  rather  than  electro-mechanical  types  to 
achieve  reliable  operation.  Independent  adjustment  of 
the  “1/0"  threshold  is  provided  for  each  channel.  The 
tape  reader  transport  is  driven  by  a stepper  motor  in 
order  to  achieve  dependable  operation.  An  additional 
nice  touch  is  a pushbutton  feed  switch  to  generate  as 
much  leader  tape  as  desired  and  a pushbutton  switch  to 
permit  the  easy  copying  of  other  tapes. 


. . .the  instructions  are  typical  Heath; 

an  entire  eighty  page  manual  is 
provided  to  guide  you  through  the 
construction. . .the  manual  provides 
clear  and  detailed  text  . . . 


As  I didn’t  build  this  device  I can’t  comment  directly 
on  its  construction.  However,  the  instructions  are  typi- 
cal Heath;  an  entire  eighty  page  manual  is  provided  to 
guide  you  through  the  construction.  As  in  all  Heathkits, 
the  assembly  manual  provides  clear  and  detailed  text 
liberally  sprinkled  with  the  necessary  pictures.  Each 
step  is  checked  off  as  it  is  completed,  and  scales  are 
provided  for  the  measurement  of  the  hookup  wires 
which  are  to  be  cut  to  the  length  specified  in  the  manual, 
All  this  is  standard  Heath  but  must  come  as  a sort  of  a 
shock  to  persons  familiar  with  the  rather  barren  fare  of 
the  standard  computer  kit  manuals. 

The  Reader/Punch  is  divided  into  a number  of  different 
functional  areas  which  makes  it  convenient  to  discuss 
each  section  separately.  Figure  1 provides  a full  view  of  the 
schematic  and  will  be  used  in  the  following  discussions. 

Reading  of  the  paper  tape  is  performed  by  a photo- 
Darlington  transistor  Q101.  This  device  provides  a high 
gain  conversion  from  the  light  passing  through  the  tape 
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We  speak  your 
language 

And  wefre  giving  you  what  you  want. 

* a comprehensive  product  line.  Hardware.  assembled  or 
kits,  and  software  from  major  manufacturers.  Plus  books  and 
current  literature.  Financing  available. 

* a trained,  enthusiastic  staff.  Well  help  you  choose  or 
design  the  system  that's  right  for  you.  No  high  pressure  here. 

* service  when  you  need  it.  We  won  t sell  you  something 
we  can  t keep  running^^^ 

* a brand  new  facility 
in  Pennsylvania. 

We’ll  be  able  to 
serve  our  South  Jersey- 
Pen  ns  ylvania  customers 
more  efficiently  now. 

* a bigger,  better  New 
Jersey  store.  WeVe 
enlarged  our  showroom 
in  IseOn.  Now  there  are 
more  displays  you  can 
try  out  There's  more 
room  to  stock  the 
products  you  need. 


The  Microcomputer  People  -* 

Computer  Mart  of  New  Jersey 
Computer  Mart  of  Pennsylvania 

N ew  Je  rsey  Sto  re  Penn  sy  I va  n ra  $ to  re 

501  Route  27  550  DeKalb  Pike 

I sei  in , N J 086  30  King  o f Pru  ssia , PA  1 940 6 

201-283-0600  21 5-265-2580 

Tue.-SaL  10:00-6:00  Tue. -That.  1 1 :00-9:00 

Tue,  & Thur.  til  9:00  FrL  & Sat . 10:00-6:00 

(our  only  locations) 
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holes  to  an  electrical  current.  This  current  flowing 
through  resistors  produces  a voltage  which  is  sensed  by 
the  comparator.  One  of  the  resistors  is  variable,  thereby 
allowing  individual  adjustment  of  the  I/O  discrimination 
level  of  each  channel.  This  technique  provides  a method 
for  removing  the  individual  differences  of  each  channel 
without  the  need  for  expensive  worst-case  design.  The 
comparator  is  designed  with  positive  feedback  to  pro- 
vide switching  hysterisis  which  eliminates  (or  reduces) 
false  triggering.  The  comparator  output  drives  a buffer 
amplifier,  which  in  turn  drives  the  data  output  lines. 


mn . 

Of 

extensive 

s 

business 

applications 

r* 

A 

for  new  low  cost 

9 

computer  systems 

DOCTORS /DENTISTS 
MANUFACTURERS 
BUSINESSMEN 

T AUYFPQ  / TMCTTE  AMflT  AftfMTC 

> 

Liin  IliKo/  Irl  oUtvAPI  v£i  AUCi™  ly 

SCIENTISTS /ENGINEERS 

BYTE  OF  PALO  ALTO 
79  FI  P AMT NO  RFAT 

g 

Zz.  JJ  yL  uiiniliU  CUjrLLi 

PALO  ALTO,  CA  94306 
(415)  327-8080 

H 

New  Store  Opening 

475  SACRAMENTO 
SAN  FRANCISCO,  CA  94111 

O 
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A nice  Heath  touch  is  evinced  by  the  circuitry  used  to 
supply  the  lamp  power.  Here  Heath  has  chosen  to  pro- 
vide  a voltage  controlled  source  using  a zener  diode,  D1 , 
and  two  transistors,  Q1  and  Q2.  This  technique  provides 
a constant  light  output,  necessary  for  reliable  “hole/ 
no  hole"  discrimination,  and  long  lamp  life  since  the 
lamp  is  protected  from  harmful  over-voltages. 

Timing  for  the  stepper  motor  drive  circuitry  is  gener- 
ated by  the  one-shot  multi  vibrator  IC14,  in  conjunction 
with  the  Reader  Start  and  Reader  Ready  lines.  When  the 
Read  switch  SW7  is  pushed  to  ON,  the  16.5  ms  one-shot 
will  be  triggered  if  the  Reader  Start  line  is  low.  The  Q 
output  of  the  multivibrator  goes  low,  driving  the  trigger 
input  of  flip-flop  IC15,  part  of  the  motor  drive  circuitry. 
At  the  same  time,  the  Reader  Ready  line  is  driven  high  to 
indicate  that  the  reader  is  busy. 

After  16.5  ms,  the  one-shot  times  out,  Q goes  high 
again,  and  the  Reader  Ready  line  is  pulled  low  to  indi- 
cate that  the  reader  is  now  ready  to  accept  another  1-to-Q 
transition  on  the  Reader  Start  line  in  order  to  advance 
the  tape  one  more  hole.  When  the  Copy  switch  is  set  to 
the  copy  position,  the  punch  timing  circuitry  drives  the 
motor  timing  drive  circuitry  directly  without  using  the 
multivibrator.  Since  the  punch  always  runs  much  slower 
than  the  maximum  rate  of  the  reader,  there  is  no  need  to 
use  the  handshaking  circuitry;  the  punch  just  provides  a 
drive  signal  directly  to  the  trigger  input  of  IC15. 

The  motor  drive  circuitry  takes  the  16.5  ms  timing 
pulse  from  the  one-shot  multivibrator  and  produces  the 
4-phase  driving  pulses  required  by  the  stepping  motor. 
IG15  produces  two  output  signals  which  are  180 
degrees  out  of  phase,  and  each  is  one  half  of  the  fre- 
quency of  the  input  timing  signal. 

To  better  understand  this  circuitry,  refer  to  the  timing 
diagram  given  in  Figure  2.  To  follow  the  circuit  action, 
assume  that  when  power  is  applied,  the  Q outputs  of 
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5 pcs  TO  pea 

100  PCS 

5 pcs  10  pd£  !Q0  pcs. 

Accepts  DIP  packages  without  adaptors  or 

0-pm 

O.SD 

1.50 

taro 

1,90 

350 

32  00 

damaging  c&m-ponenT  leads, 

14-plb 

095 

1.75 

15.00 

2.10 

3.00 

36  00 

Contacls  are  double  sided,  nickel  silver. 

16-pin 

1.05 

2.00 

17.00 

250 

4.20 

39.00 

current  carrying  cap&cily  oi  1 Amp  wilh  lass 

Ifl-pin 

1.40 

2.50- 

23.00 

320 

0.00 

55.00 

than  10  millipbms  contact  resistance, 

20-pin 

1.60 

3.10 

20.00 

3.50 

6.50 

60-00 

Total  of  550  sock&ts  *denlihed  by  filetier  and 

i 22-pln 

1 .80 

3-40 

32  00 

3.75 

7.00 

65.00 

number  mairis  lor  recording  esperimento 

24-pin 

1-05 

6,50 

33.00 

4.25 

6.00 

75.00 

Buss  strip  section  runs  up  each  side  of 

26-pin 

2.20 

4.20 

30.00 

4,75 

9.00 

05.00 

board. 

40-pin 

3.50 

e.20 

59-00 

6.50 

12,00  100.00 

Component  bracket  1 included  with  each 

30  MHZ  LOW  COST  FREQUENCY  COUNTER  KIT 

FtttUfttf: 

* Frequency  Hange- 1 00Hi  to  3QMHz  min.,  resolution  100  Ht  *- 
' All  TTL  Circuitry —No  ie»ft  in  the  eyes  whom  replacing  ICl 
' F0T  Input  Stage— Offers  high  input  impedance 

* High  Sensitivity- TSmV  typical 

' Xytal  Time  Base—  0,00  T 94  10MHz  for  patter  accuracy 
On  Board  Regulator-  No  external  power  supply  needed 

* AlMCs  Socketed -Easy  to  service 

* Easy  to  Operate- No  sw itches  to  flip 

* Tin  Plated  & Screened  Board  — For  easy  assembly  - *|t  ■ 

KjT  *N^LUDE5i_  Detailed  Inst rdctljanjJ2?pgqE5^  AM  parts  including  transformer  (ewe  no;  available). 


Plaslic  Molded  Instrument  Case 
n-2  v/ir-a  n ns-  w-hv  a-sv 

Adj  u staljl*  heights  to  acco  m madale  / 
mosl  needs.  Available  In  ian  S gray 

Model  NCH-20D  S19.50 


I.C.  SOCKETS 

Lo-UfO 


Wire  Wrap 


FREQUENCY  COUNTER 
LSI  CHIPS 

fCM'207  i a.» 

.ICMT307  lEG.se 

5553c  MHZ  1C  yial  14  25 

SAVf  HOSE  gut  THEM  ALL 
FOR  33900 


TIC  7fl6A 
TIC  WB 
TIC  2060 
TIC  SIM 
TIC  ?16B 
TIC  SiflD 
TIC  2366 
TIC  238D 
TtC  2536 

TIC 253D 

TIC  253E 
TIC  M30 
TIC  P63D 
TIC  ?«E 


TfllACS 

3A  H)0V 
3A  SIJDV 
3A  iooy 
6A  1 00V 
6A  2D0V 
flA  400V 
ISA  2tt>V 
ISA  400V 
20A  4WV 
EDA  400  V 
tOA  MOV 
H*  200V 
»*  JOtJV 
?5A  600V 


1.05 
i 25 
t ad 
1 7D 
ISO 
295 
3 55 
3 10 
3 TO 
a 25 


TRANSISTORS 

NPNGErs.  Pu*.3fftf 
PUP  Gen.  Pm  3W 
2NM50Ghi  Pur.FET 
7N5245SF  FET 
aNEMSSwiKlttea 
2N36S5  I SOW  Fewer 


ID.'SI.OO 

10 i ST  10 

10/84  (h> 
iQ/ttJto 
IDtft  75 
ID'SGH 


STOP  WATCH  CHIP 

1CM72&5  S IB-50 

3.2768  MHz  Xylai  $ 175 

Trimmer  Cap.  S D.50 

ALL  FOR  JUST  S2I.5Q 


?N5063 
JNSMa 
TIC  1050 
TIC  1Q6P 
TIC  USA 
TIC  11  SB 
TIC  T16D 
TIC  ttEE 
TIC  1 IBM 
TIC  125A 
TIC  use 
TIC  t»D 
TIC  t2S€ 
rrc  [E6M 


5CR'I 
O0A  1QOV 
DSA  2MV 
5A  EflOV 
5A  40pV 
0A  100  V 
BA  EOCIV 
BA  4QCM 
0A  500V 
BA  600V 
1EA  tQOV 
I2A  3WV 
12*  4®V 

12A  SOW 


i nt 

150 
1 50 

1 m 

2 10 
1.35 
1 50 


POWER  TRANSISTORS 

MATCHED  PAIR 

MOTOROLA  MJE295S  PMP 

MJE3Q55  HPN 

30  AMP  60  VOLT  90  WATTS 
12,25  PER  PAIR 


HINIATURt  SLIDF 
ft*.  SWITCH 

if®  Ortrt  TO  «Kh 
TAirt  LO  % il  75 
IDO  tor  S15LW 

MIN 
TOG  G LI 

SPOT 

DPOT 

IATURE 
E SWITCH 

«30?i 

S 1 VJ  -jr 

rj,PU$H  BUTTON 
3jL.  SWITCH 

Wh.tr 

NB  I-nit  >rll(* 

W M6  ei 

UiT  4;tl  go 

0.2"  L.E  D.  Lamps 
Red  156  100/10  00 

Green  706  100/1500 

Yellow  706  100/15.00 

Amtar  206  100/15  00 

L.E.O.  Displays 

m &Q3  c.c.  qs  m 

END  510  C.A.  0.5"  756 

J720R  CA  r 475 

1723R  C.C.  1'  4.75 

JUMBO  LED  REj 

■ LOO  fnch  High  Chai 

* Common  Cathode  C& 

* Difils  wiHi  Colon 

* Independent  Segmcn 

A.DOUT  ARRAY 

aclers 

nnections  LT1012 

& $7,50 

ts 

SOLDER 

Quick  solder  remover 

1/32"  3 It. 

1/T0'1  5 

1/6”  5 1.40  oa 

1/4”  ^ 

TANTALUM  CAP 
axial  LEADS 

1 10V  1£C 

1 35V  20C 

3.3  35V  2 &C 

10  50  V 30= 

22  35V  30C 

DIP  PLUGS 

5 pcs  io  pea  100  pcs 
14-pin  3-25  G.DQ  55  UK 
1 6-pin  3-&0  6.50  60.00 

lt40-pin'  9.50  16.00  150.00 

DIP  TANTALUM 

10U20V  35c 

2?ti  15V  5dCi 

33u 15V  &&t 

5flu 10V  BOC 

1001110/  99C 

AUDIBLE  TRANSDUCERS 

| Manulaclurftt  by  15LJLT0M  IHDU5- 
TftlES"  lor  producirfl  ayditHE  snunri 

| Wuri  a very  SuWple  OKd  X'lSt®  CHl 
IdR-il  Tifr  smekfl  delfctor  A 
coee  jiraciirei  S1.J5  w utriMflfl 

TIME  BASE  MINI  KIT 

includes  MM 5369  I.C 
3.579b  MHz  X ylal 
Trimmer  Cap 
S3.45 

Wire  Wrap  Wire 
Special  Purchase 
500  ft.  roll  @5.00 
White  only 

WIRE-WRAP  TOOLS 

Hobby  Wrap  ■ 30 
Hobby  WraP-BW-630 
Batterv  Op.  ueE5  batt.l 
$30-95 

LM  MINI 

CERAMIC  TRIMMER  CAP. 
10-40 p/F  107S4.S0 

SWITCHING  DIODES  IN4140 
10  for  U.5£ 
for  2.00 
100  lor  3.50 

SPECIAL  Of  THE  MONTH 

JUt2l4-4.5W  Pfl^er  1C  with  spK.  12.95  ea. 

MH0026-5HN^  Cluck  DrivH  sl.95  ea. 

U-ptn  L*  two  tC  Sortd  IDO/$IO.OO 

IS-pm  to  juif  LC  SsckH  100/117.00 

P C.  Mourn  * 'former,  24V  .45ft  (1  95  ta 

lMuf  SOV  cap.  ft*isi  lead  si .00  « 

C-60  CbsHal  CjssRflf  Tape  $1.50  ea 

Instrument  Case  for  Kir 

H— Tkn  W— 5 1/16"  D — 8 V*" 
Ideal  lor  many  smaller  projects. 
Similar  to  CH-200  less  handle. 
CM-6-225  S9.40 




5V  10 A POWER  SUPPLY  KIT 

Include*:  Emra  Large  heal  sink, 
power  irenfiteior,  I CP  regulator.  P.C 
board  with  OVP 

KILNo.T-500  $14.95 

With  optional  red i tiers 


2 20V  m.  POWER  SUPPLY 

Ml  INCLUDES:  TfSfitfcrmer.  PC  Bg^rd, 
Largs  hegi  sink.  Large  libeling  easac- 
r|or  and  all  the  oaris  wth  delaited 
wiiruciien.  .itimh  $12,95 


6 DIGIT  AUTO  CLOCK  KIT  WITH  ALARM 

FB*tgr«- 

A,  Fairctma  CJ5  " FND  5W  C-  ^'‘J1  I’M 

Santa  Duplay  0.  p.C.  fiPtflli,.  speaker,  iCt  __ 

0 Duo-lay  8<»rri  may  ts*  a*daHp*it.  SI  9,95 

'trWnCE  E.  Petailtd  iMIiucirfiAi  |r  m T.,,s 


HAMMOND  BREADBOARD  KIT 

BIMBO  A RD  ! S9.95  ea. 


hoard)  Will  Nt  on  tiny  ot  ifre  Tour  edges  or 
down  the  center 


BIMBOARD  2 

? Birrvb&ards  and  2 component  brackets 
i Aluminum  base  with  4 msutated  Term  mats 


QIMBOARD  3 

3 Birn boards  and  3 component  brackets 
1 Aluminum  base  with  4|ngolaled  terminals 


BIMBOARD  4 S43. 

A Bimboards  and  4 component  brackets 
l Aluminum  base  with  4 insulated  terminal*. 


FUtLY  ENCODED  T4-fc*5f  kcybCard 

manuroCiurcd,  hy  Micro  Switch  Tot 
fHonoyv-cil  (Limiitid  Qiy.  > SSD.CHTea 


PRECUT  WIPE  WRAP  WIRE 

ff  30  Kynar  in  red,  orange, 
blue,  yellow,  green,  black,  white. 


Pre-st  ripped 

both  End. 

100 

500 

IBM 

5000 

2'r-j  In. 

.75 

240 

4.30/K 

3.69/K 

3 In. 

02 

2.60 

4.7 1/K 

4.22/K 

3Vr  in. 

SB 

2.S0 

5.12/K 

4.65/K 

4 m. 

90 

3.00 

5,52/K 

4.00/K 

A Vi  in, 

94 

3 21 

5.93/K 

5.21  /K 

5 in. 

96 

3,42 

6,34/K 

5,52/K 

5^  in. 

1 02 

3.65 

S.75/K 

5.06/K 

6 m. 

1-D6 

3.S5 

7.16/K 

6.19/K 

fi  'a  m. 

1 15 

4.05 

7.57/K 

6 52/K 

7 in. 

1 20 

4.25 

7.90/K 

6.65/K 

\7v  in. 

1 25 

4.45 

S.39/K 

7,  Tfl/K 

6 in-. 

1 29 

4.65 

6.80/  K 

7.53/K 

S'4  In. 

1.32 

4.65 

9.21  /K 

7.64 /K 

9 In. 

1.36 

5,05 

9.62/K 

8.17/K 

9 Vi  in. 

140 

5.25 

T0.O3/K 

8,50/k 

10  in 

1.45 

551 

1 0.44 /K 

S83/K 

Addl.  in 

10 

.41 

.62  IK 

66/« 

ABC  D E 

IS*  SLOPING  PANELS 


MINIATURE  CONSOLES 

CASES  (bottoms)  PANELS  (lops) 


40 

5.5 

20 

i.i 

3 3 

22 

1 - B 

1 - G 

6,5 

5.5 

20 

1.1 

3-3 

22 

2 - B 

2-G 

6.5 

0-6 

2.0 

1.1 

3-3 

52 

3-  B 

3 » G 

65 

6.3 

30 

1.3 

6.3 

2,2 

4 - B 

4-G 

10  0 

8.3 

3.0 

1.3 

6.3 

22 

5-  B 

5-G 

10.O 

11.3 

3.0 

1.3 

6.3 

5.2 

6-  B 

6 ’ G 

14.0 

S3 

3,0 

13 

63 

22 

7-  B 

7 - G 

14.0 

113 

3.0 

13 

03 

52 

8 - B 

fi  -G 

3(T  SLOPING  PANELS 

8 -Blue.  G-f 

4.0 

5,5 

3.0 

1.1 

3.7 

22 

9 - B 

9 - G 

6.5 

5.5 

30 

1.1 

3.7 

22 

10  - B 

10  - G 

6.5 

7.2 

4.0 

11 

5-7 

2,2 

11  - B 

11  - G 

10.0 

5.5 

30 

1-1 

3-7 

22 

12  B 

12  - G 

10.0 

7.2 

40 

11 

57 

22 

13  B 

13  - G 

10.0 

10,2 

4.0 

1.1 

5,7 

5 2 

14  - B 

14  G 

14.0 

7.2 

4.0 

1-1 

5.7 

22 

15  - B 

15  - G 

14.0 

10.2 

4.0 

1.1 

57 

52 

16  - B 

16  - G 

A 

h 

1 - L 

2-  L 

3-  L 

4 - L 
5-L 

7-L 

fl-L 


5.50 

6.10 

6.70 

7.30 

7-80 

and 

3.00 

9.70 


1 - W 
2- W 

3 - W 

4 - W 
5- W 
6 - W 


t-S 

2- 3 

3- 3 

A - S 

s-s 
6 - 3 

7-5 

a -3 


4 - K 
2-  K 
3 - K 

A - K 

6 - K 

6-K 

7 - *t 
IS  - K 


5,50 

6.10 

6.70 

7.30 

7.00 

3.40 

6-60 

9.70 


G=Gr«n,  l=Gold.  W-White,  S=5aBd.  K-Black 

5,  SO  9 - W 9 - S $ - K 

6.  Ml  10 -W  10  -S  10 -K 

6.70  11 -W  U S 11  -K 


7 30  12 -W  12-3  12 -It 

7.00  13  - W 13  -3  13  -K 

&.40  14  - W 14  - 3 14  - K 

0.30  15  - W IS  - 3 15  - K 8-flC 

3.70  is -W  Tti-S  16  K &.70 


5,50 

6,10 

6-70 

7.30 

7.80 

8.40 


- ^ 

MHr 

1.000  1 

B t Tv 

18432  1 

@5.25  1 

1 

2.667 
3,000 
3.200 
3.2766 
3.000  35795 

2.0100 

2.OT7153  @4,75 


2.4576  4.0000  6.144 
**“  4 1943  0.400 

4 9152  6.5536 
5-0000  0.0000 

5.D60B 

s.iaso 

57  M3 

60000 


K-EPCO  Ferr  are  sonant  power  supply 
Input  1 10W  3A  Factory  Price $206 

Ou[(jL|S  24  V 0A  OurPnceS&O 


t “0.002% 

10.000  52.0000 
14.318  3S.OO00 
UMi  48.0000 
10.000 
10.4320 

20.0000  ^350 
22.1164 
27.0000 


LAMBDA  Precisian  Power  Supply 
Model  LX5-EE4‘QV 
5V  45A  facloiy  Prrce  $600 
Our  Price  SlOO 

qcldi  15  M extra  ■Crflj.hUt  tq  tffeii. 


THE  KtM  i WlCfiOCOMPUTfR  SYSTEM 

S502  ■ 8 bit  MPLf  mlh  pow^rral  rrtsltudrtfl  set.  E3  MWrKHng  modes.  Fimltipte  inter 
'rups.  ItiP  65K  byte  jddtesT  ran|e 

'l  MflS  QS30  ctup*  m:>i  Willi  t024  bytes  ei  SOM,  6flK  bytes  at  RAM,  15 170  puts,  and  an 
interval  timer. 

The  WM-i  monitor  aed  ope/alirfi  praurflms  are  slored  nemunentlv  lo  liie  1048  fitlM 
tyytK  provided. 

tAarnes  wiin  key  board  and  aiphj.  imisienc  display. 

1TY  ziw  cassepe  interlace 

LompJHeiir  iaetnblMl  and  tested  antt  tlMometilefl. 

(ncltidina  XIM-3  pier  Finnuel,  S509  twi^rammm;  manual,  and  6500  hardware  mwiuiL 


ill  THESE  FOR  JLIS1 


.$235  W. 


TRiniCO 

2795-L  West  Lincoln  Ave. 
Anaheim,  CA  92801 
(714)  821-0234 

Minimum  order  55,00.  Please  add  $2.00  postage 
and  handling  for  out  of  Stales,  $1.00  inside  Cali- 
fornia plus  Tax.  C.O.D.  orders  welcome  (Min. 
Order  320  00) 


Store  Hours  10  - 7T  Mon.  - Sat. 

MASTERCHABSE 


KIM  SUPPORT 


SIM 

STO 

6502 

1195 

£520 

LOW 

6572 

975 

6530 

(595 

6530-MJ 

1595 

65M903 

1595 

BS304B4 

1595 

6530M5 

IS  95 

VHF  Modulator 

Fir  TY  Game  dt  CemiHttEr 
Mofluraies  Videb  Inpul  Ip  2 HF 
□•jipul  reji.  3] 

Supply  vnlupe  5V 

54.50  63. 


3315 

5-DFCADE  COUNTER 

The  3815  is  a Mtecadt 
Counter  which  includes  a 
memory  wkUi  stilic  lalclies  Mr 
each  countei  di|;>l  and  an  out- 
mil  muJopieaes.  The  3BI5  a 
designed  10  drive  a muiirpietefi 
display  which  lias  a Binary 
CrsilKi  Decimal  output  emf  hre 
decoded  wtputs  to  strobe  ire 
dcsplay. 

With  StwikatiDn,  S5  9Dea 


Car  Battery  Eliminator 

KIT  INCLUDES:  Transformer, 
PC  Board,  Large  heat 
sink.  Large  fi fieri ng  capacitof 
KI1W700  115,95 


o.E 


1 4 Digit  Jumbo  Display 
Alarm  Clock  Kit 


Feaiures 

A.  Fairchild  0.8"  F5C8QOO  Display  Array 
&-  Fairchild  Super,Chip  - F -3&17PC 
C.  P.C.  Board,  Transformer,  Speaker  and  all 
pans  included  [less  case)  *4 a >n 
□ . Detailed  Instructions  »ig.SWI 


Z-80  CPU  BOARD/KIT 

On  board  2700  EPROM  addressable  lo  any 
4K  boundary  above  32K.  Power-on-fump  to 
any  4K  boundary  above  32K.  or  the  on  board 
2700.  On  board  run-stop  flip-tlop  and 
optional  generaiion  of  Memory  Wrile  allow 
from  panel- loss  operation. 

BARfc  BOARD  $34.00 

iDu.bU  (2MZi3  1145.M  l4MH:i 
ASSEHBLEb  j.  TI'ETEE  ADO  W 

8080  A cKu  BOARO/KIT 

Willi  8 tevEi  Meter  inlerrupt,  CPU  dna  SDSD  duck 
Ehip:  8224;  tryslsl  Ftet].:  IBMHi:  oettor  i 
Chip:  8214. 

Bm  BOARD  S2&.5D  KIT  JSS.M 
, Assembled  and  Tested  $145.00 


REAL  TIME  CLOCK 
FOR  S-100  BUSS 

On  boaro  i mhz  Crystal  Oscillator,  iwo 
independent  (nterrupls.  16  bil  counter  in 
10  s steps;  and  decade  sieps  Trom  100  s 
ibiOsec.  kiiiihi  . 

lutaliltd  4 Ttilefl 

BARE  BOARD  $24.00,  Ji»fl 


3K  STATIC  RAM 


iih»  imis 

Abb  l&flQIflartfliifd  ;75,QQ 


1BK  STATIC  RAM  KIT  $375 
BOARD  $24,00  ASSEMBLE/TEST  $425.00 


32 K STATIC  RAM 
BARE  BOARD  $35.00 
KET  ASSEMBLE/TESTED 

250ns  $795,00  $575.00 

4SPns  $S25-QQ  5775.00 


270S/271G  EPROM  KfT  $5935 

Special  Kill  Wilti  Sea 
2708  s $129.95 

Bare  Board $3030 

'ultraviolet  EPROM  ERASER 

Erase  up  to  48  ICs  each  lime 
_S_4MP 


MfCROCOMPUTER  COMPONENTS 

£d»A  SUPCDRt  &EVICES 


14  ft 
?i§i 

nx 

iiift 

IMt 


« 

515* 


l 10? 
?UW  rJ 


l«- 

t J5 

»» 


Wl* 
S3JA 
(JJ*  < 


!?» 

HIV 

U*t 


inn 

2116  rii 
JJ14 
IHWi 
n 

fjSiiS 


□YNAMlt:  rah; 

iiu  l w 

JlUf  AW 

7im  a iv 

HHM 

ru-^iyi  aw 


11  H 
ILK 
TJSS 
KM 
10W 


ISM 

me 

Lin 

BW 


P4L0I  AM 

raiw  ifw 

niw  zi  w 

eL  m 

CHARACTIR  GENERATORS 
1SLI  «Ii 

HLJ  Lrt«r  in 

JSSfr 

1VLJ  is» 


ALIS-AIM  J1S0 

tip  supmi;  twins 


Arvjoiw 

UV1fll« 

Hltt» 


P.C,  MOUNT 
PUSH  BUTTON 
Switches 

45*  ea, 

10/S4JQ0 


SEPTEMBER  1978 


CIRCLE  INQUIRY  NO.  99 


INTERFACE  AGE  99 


«•*'  VECTOR  MZ 

at  Super  Discount  Prices! 


4 


A standard  MZ  microcomputer,  discount  priced  at  $2695,  includes  these  fine  features:  Z80  micro- 
processor. single  floppy  disk  drive  with  315K  bytes  of  storage,  32K  memory,  one  serial  port,  two 
parallel  ports,  disk  controller,  12K  PROM/RAM  with  monitor,  Extended  Disk  BASIC  and  room  for 
18  S-100  boards.  To  expand  your  disk  storage  to  630K  bytes,  add  another  disk  drive  for  $680. 

Introductory  Offer 

L While  supply  lasts. 

l SAVE  up  to  $375  on  your  MZ  System 
r and  receive  FREE  a BASIC  program- 


rRE£ 


rning  manual  and  a box  of  diskettes. 


To  complete  your  system.. 


Add  a SOROC  Terminal  and 
add  $939.  SAVE  $56.00. 


Add  a Centronics  779  and  add 
$1075.  SAVE  $100.00. 


Add  a Hazeltine  1500  and  add 
$1146.  SAVE  $79.00. 


Your  total  savings  on  a complete  MZ  Microsystem 
can  add  up  to  as  much  as  $554.00! 

All  prices  include  full  system  integration,  completely  assembled  with  90-day  written  warranty. 

Sunshine  Computer  Company 

20710  South  Leapwood  Ave.  • Carson,  California  90746  • (213)327-2118 


100  INTERFACE  AGE 


CIRCLE  INQUIRY  NO.  97 


SEPTEMBER  1978 


IC15  and  IC16A  are  high  and  IC16B-Q  is  also  high.  Be- 
cause the  D inputs  of  the  IC16  A&B  flip-flops  are  tied  to 
the  Q output  of  IC16A,  the  Q output  of  IC16A  will  be 
driven  high.  This  is  where  the  timing  sequence  shown  in 
the  figure  begins. 

With  the  first  pulse  to  the  trigger  input  of  Id 5,  the 
fljp-flop  inverts  its  state,  and  the  Q output  goes  low  and 
Q goes  high.  Because  the  D_ inputs  of  IC16  are  high, 
(C16B  output  goes  high  and  Q goes  low.  The  other  half 
of  IC16, 1C16A,  is  unaffected.  The  next  time  1C15  changes 
state,  IC16B  remains  unchanged  and  IC16A  inverts  its 
outputs.  As  the  input  pulses  to  IC15  continue,  the  result 
of  this  action  is  to  produce  a 4-phase  signal  that  is  ap- 
plied through  buffers  to  the  motor  drive  transistors  Q23 
through  Q26.  The  diodes  D21  through  D24  are  used  to 
suppress  the  inductive  voltage  spikes  generated  by  the 
motor  windings  when  the  drive  current  is  terminated. 

The  punch  solenoids  are  driven  by  Darlington  transis- 
tor pairs  in  order  to  provide  the  high  current  required  by 
the  solenoid  while  interfacing  with  standard  logic.  Again, 
diodes  are  used  to  prevent  inductive  overvoltages  from 
damaging  the  drive  transistors.  However,  in  this  case,  in 
order  to  shorten  the  punch  recovery  time,  the  diodes  are 
clamped  instead  to  a voltage  about  20  volts  above  the 
supply.  The  clamp  voltage  is  set  by  a zener  diode.  The 
drive  for  the  punch  is  the  logical  AND  of  a punch  drive 
timing  signal  (derived  from  IC10B  ■ Pin  6)  and  the  data 
signal  from  either  the  data  input  connector  or  the  tape 
read  circuit  (if  the  copy  switch  is  set  for  copy). 


The  punch  solenoids  are  driven  by 
Darlington  transistor  pairs  in  order  to 
provide  the  high  current  required. . . 


Three  one-shot  multivibrators  control  the  punch  tim- 
ing. IC9  controls  the  duration  of  the  punching  operation, 
IC12  provides  the  time  for  the  punches  to  return  to  their 
normal  positions,  and  IC11  times  the  paper-advance  sole- 
noid. The  multivibrators  are  interconnected  so  they  will 
perform  their  timing  functions  in  the  proper  sequence. 

Gate  IC10B  is  for  circuit  protection.  Without  it,  when 
the  unit  is  turned  on,  the  Q output  of  IC8A  could  be  high 
and  possibly  turn  on  all  the  solenoids  continuously. 
This  could  blow  the  fuse  or  damage  the  solenoids. 

When  the  Feed  switch  is  pushed,  the  pulse  is  de- 
bounced  by  Q27  and  Q28,  and  the  output  of  gate  IC10C 
goes  low  and  starts  the  timing  of  1C9;  its  Q output  goes 
high,  This  operates  solenoid  L9  (through  IC7F,  and  Q19 
and  Q20)  and  transfers  the  low  at  the  D input  of  IC8A  to 
the  Q output.  With  a low  and  a high  at  the  inputs  of 
IC10B,  solenoids  LI  through  L8  remain  off. 

When  the  Q output  of  109  goesjtigh,  the  Q output 
goes  low.  After  IC9  times  out,  the  Q output  goes  high 
again  and  starts  IC12  and  drives  its  Q low.  This  does  not 
affect  IC1 1 at  this  time,  but  it  does  clear  IC8A  and  turns 
off  the  punch  drivers.  _ 

When  IC12  times  out,  its  Q output  goes  high  and  starts 
IC11,  driving  its  Q output  high.  This  drives  IC7A  and 
transistors  Q2t  and  Q22  to  drive_tape  advance  solenoid 
LI 0.  When  IC11  times  out,  its  Q output  goes  high  and 
forces  a high  at  the  Q output  of  IC8B,  which  had  been 
cleared  when  IC9  started  timing  out.  This  is  transferred 
to  the  Punch  Ready  output  by  IC7E.  This  high  at  pin  13 
of  IC10D  now  allows  the  Punch  and  Feed  switches  or  a 
"punch  start"  signal  at  P3-19  to  control  the  punching. 

In  normal  operation,  a transition  from  high  to  low  on 
the  "punch  start”  line  (P3-19)  will  be  coupled  through 
IC10C  to  trigger  IC9. 
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BASF  diskettes  . . . 

the  industry  standard 

100%  certified  at  single 
density.  Our  experience  in- 
dicates low  error  rates  at  4X 
single  density.  SATISFACTION 
GUARANTEED.  Return  diskettes 
with  packing  list  in  original  con- 
tainer within  15  days  of  receipt  to 
obtain  refund. 

choose  from  the  following  one-side  diskettes: 

8 INCH:  one  sector  (soft)  or  32  sector  (hard) 

51/4  INCH:  one  sector;  ten  sector;  16  sector 

Mix  or  match  boxes  of  20  diskettes  to  take  advantage  of 
quantity  40  or  80  VOLUME  PRICING; 


QTY. 

AMOUNT 

PRICE 

EACH 

10 

45.00 

4,50 

20 

85.00 

4.25 

40 

160.00 

4,00 

80  or  more 

288.00/80 

3,60 

TO  ORDER  state  size,  sector,  and  quantity.  Add  $5.00 
for  handling.  Wisconsin  residents  add  4%  sales  tax  or 
send  copy  of  your  resale  permit.  Please  allow  three 
weeks  for  personal  checks  to  clear.  Charge  and  cash 
orders  shipped  in  three  working  days. 


Madison  Business  Systems 

1863  Monroe  Street 
Madison,  W I 53711 
Phone  (BOB)  255-2236 

Open  W-6  Mon. -Sat. 


VISA' 


The  power  supply  is  relatively  standard  with  a single 
three-terminal  regulator  providing  the  5 volt  logic  power. 
Heath  has  provided  their  normal  nice  touches  by  having 
a 120/240  selector  switch  — something  not  found  on 
most  home  computer  equipment.  Additionally,  in  order 
to  optimize  the  punch  drive  circuits,  a switch  is  provided 
to  adjust  the  reader/punch  power  supply  for  either  low 
or  normal  line  voltage  conditions. 

The  mechanical  design  is  typically  Heathkit,  generally 
effective  and  buildable  by  the  home  hobbyist.  The  major 
problem  would  appear  to  be  the  necessary  compromise 
between  kitability  and  cost  and  precision.  The  punch 
suffers  the  most  from  this  problem  with  the  major  symp- 
tom being  a long,  almost  tortuous,  path  from  the  back  of 
the  unit  to  the  punch  itself.  While  the  long  channel  serves 
to  provide  registration  for  the  paper  tape,  the  whole  pro- 
cess of  loading  a tape  for  punching  is  invisible  to  the 
user.  In  fact,  the  tape  is  never  seen  from  the  time  it  is 
placed  in  the  beginning  of  the  channel  at  the  bottom 
rear  of  the  unit  until  it  emerges  (as  if  by  magic)  from  the 
slot  at  the  front.  Also,  the  triangular  protrusion  used  to 
help  tear  the  paper  tape  does  not  work  very  well  because 
of  the  slope  of  the  unit  front.  It  leaves  very  ragged  edges 
which  makes  it  difficult  to  inset  the  tape  into  the  reader. 

On  the  other  hand,  the  reader  is  nicely  designed.  The 
long  channel  is  much  easier  to  use,  and  there  is  a nice 
pin  strategically  placed  to  hold  fan-fold  tape.  The  reader 
is  easy  to  use  and  would  appear  to  be  highly  reliable. 
The  punch  mechanism  and  the  solenoid  drivers  are  nicely 
set  up  and  would  appear  to  provide  trouble  free  service. 

On  the  balance,  the  Heathkit  H10  Paper  Tape 
Reader/Punch  is  a reasonable  cost  means  of  adding 
reliable  paper  tape  capability  to  your  system;  it’s  not  an 
ASR  33,  but  then  its  not  $1,500  either.  □ 
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Hie 


BYTE  SHOPS 


oh  Smifk  F hnida 

’Pioudiity'TktituM  SOL-20 


Our  experience  has  proven  the 
SQL-20  to  be  among  the  very 
best  computers.  So  we  confident- 
ly offer  this  fine  system,  either 
kit  or  assembled,  along  with 
compatible  peripherals  and  oper- 
ating software. 

PERIPHERALS 

• North  Star  MICRO  DISK 

• Centronics  700  Series  Printers 

• Micromation  Disk  System 

SOFTWARE 

• Powerful  Word  Processor  for 
SOL  on  North  Star  Disk. 

• Inventory  Control 

• New  business  packages  coming 

Continuing  service  and  assistance,  and  a complete  line  of  books  and  magazines  are  offered  at  both 
locations,  to  assure  you  that  your  system,  purchased  from  one  of  the  BYTE  SHOPS  of  South  Florida, 
will  keep  giving  you  excellent  performance. 

2 Locations  open  10-6  Monday  through  Friday,  Saturday  10-2 

BYTE  SHOP  OF  MIAMI  BYTE  SHOP  OF  FORT  LAUDERDALE 

7825  Bird  Road,  Miami,  FL  33156  1 044  E,  Oakland  Park  BIvtL,  Ft.  Lauderdale,  FL  33334 

DIAL  (305)  254-BYTE  DIAL  (305)  561-BYTE 
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When  you  buy  a 
computer  system 
from 

MISSION  CONTROL 

you  get 
three  things: 


THE  BEST  VALUE 


THE  RIGHT 
COMPONENTS 


all  you  really  need 
in  a computer  system 


AND  THE 
SUPPORT  TO 
GET  IT  UP 
AND  RUNNING 


CENTRONICS  779 
with  Tractor  Feed 


OUR  BUSINESS  MANAGEMENT  SYSTEM 
A complete  SOFTWARE  PACKAGE 


General  Ledger 
Payroll 

Accounts  Payable 
Accounts  Receivable 
Inventory  (Retail) 


*200  accounts 
*200  employees 
*150  vendors 
*200  customers 
*700  items 


NORTH  STAR 
HORIZON 

48K  RAM 
Dual  Floppies 


The  complete  integrated  system 
$5750 

All  fourComponents 


OUR  VALUES  ARE  UNBEATABLE. 
We  guarantee  compatible 
components.  Before  you  buy  come  to 
our  store  for  “hands-on”  experience 
on  our  demonstrators.  Some  people 
may  try  to  save  a few  dollars  by 
buying  a piece  here  and  a piecethere. 
When  the  system  doesn’t  run  who  can 


SOROCiQ  120 

80  characters  x 
24  lines 
Numeric  Pad 


'handled  simultaneously  and  interactive 


2008  WILSH1RE  BLVD.  SANTA  MONICA,  CA  90403  213-829-5137 
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The  Dumb  Terminal 
lets  you  put  it  all  together. 


With  the  new,  lower-priced  Dumb  Ter minal™  Kit,  that  is. 
Pick  one  up  and  escape,  once  and  for  all,  the  headaches 
oi  scavenged  teletypes  and  jury- rigged  TV  sets.  With  just 
a little  time  and  aptitude,  you  can  have  a live  and  working 
Dumb  Terminal  right  in  your  own  home,  garage,  or 
business.  One  that  lets  you  get  it  all  out  of  your  system 
— or  into  it. 

Forget  the  cheap  imitations,  with  their  overblown 
price  tags  and  interminable  lists  of  options  With 
the  Kit,  you  can  build  yourself  the  same,  old 
basic  Dumb  Terminal  that's  been  selling  over 
1500  units  a month.  With  basic,  sensible 
features  like  a bright  12"  diagonal  screen. 

Fifty -nine  data  entry  keys.  1920  characters 
displayed  in  24  rows  of  80  letters.  Plus  33 
positive  action  switches  that  let  you  activate 
functions  like  1 of  11  different  baud  rates,  an 
RS232C  interface,  or  a 20mA  current-loop. 

And  more.  Not  bad  for  Dumb 

All  you  need,  besides  the  Kit,  is 
some  initiative,  and  a few  basic 
tools  — a good  soldering  iron, 
wire  cutters,  needle- nose  pliers, 
and  one  or  two  trusty  screw- 
drivers. The  Dumb  Terminal 
Kit  provides  you  with  every- 
thing else.  Including  an 
attractive  cabinet,  CRT 
screen,  keyboard,  PC 
board,  and  all  essential 


electronic  components.  Naturally,  you  also  get  illustrated, 
step-by-step  assembly  instructions,  not  to  mention  an 
easy- to -understand  operators  manual. 

So,  if  you'd  like  more  input  on  the  Dumb  Terminal 
Kit,  just  fill  out  the  coupon  and  we'll  send  you  complete, 
free  information. 

Oh,  and  by  the  way,  just  by  sending  in  the  coupon, 
you  will  be  made  a charter  member  of  the  Dumb 
Terminal  Fan  Club,  A select  organization  that  will 
send  you  your  own  nifty  Dumb  Terminal  Fan 
Club  Kit,  containing:  an  official  certificate 
of  membership;  an  autographed  photo  of  the 
Dumb  Terminal  himself;  and  a bona  fide 
membership  card  to  prove  irrefutably  you're 
"One  of  Us"  (Sorry,  limit  one  kit  per  person.) 
And,  if  you  include  a trifling  $6.00,  you 
can  have  your  very  own  Dumb  Terminal 
T-shirt.  (No  limit  at  all  on  these.) 

Simply  mail  the  coupon  and  get  the  whole 
assortment.  And  find  out  why  members  of  the 
Dumb  Terminal  Fan  Club  are  some  of 
the  smartest  people  around. 


Dumb  Terminal. 
Fun  Club. 


I would  like  more  infor- 
mation about  the  incredible 
b Terminal  Kit.  And  don't 
m teHSpme  as  a Charter 
er  m the  Dumb  Terminal 


Titlef?) 


Company 


Street 


City_ 


. State. 


Enclosed  is  $_ 


. for  an  official  Dumb  Terminal  T-shirt(s). 


J'Dumb  Terminal"  is  a trademark  of  Lear  Siegler,  Inc., 
E.LD./Data  Products,  714  N.  Brookhurst  St.,  Anaheim,  CA 
92803,  (800J  854-3805.  In  California  1714)  7744010. 


Quantity  and  size(s)  of  shirt [s)  required: S L ...  . XL 

Rush  this  application  to:  Dumb  Terminal  Fan  Club  Headquarters- 
c/o  LeAnce  Sc  Reiser;  PO.  Box  17123,  Irvine,  CA  92714. 

CIRCLE  INQUIRY  NO.  95 


Please  make  alt  checks  and  money  orders  payable  to  Le  Ance  & Reiser,  OK? 


RELIABLE  APPLE  SOFTWARE 

NOW  AVAILABLE  ON  CASSETTE 


L Rainbows'*  Pot-of-Gold,  Vol.  1 - 49  BASIC  programs  S49 

2.  Devils  Dungeon  iq 

3.  Black  Jack  - graphics,  1-2  players  10 

4.  Apple  Checkbook  20 

5.  Appievision  — Hi-resolution  graphic/music  demo  15 

6.  Hi  Resolution  Life  io 

7.  Appleodian  — Irish  Jig  Composing  algorithm  10 

8.  Microchess  15 

9.  Income  Tax  - 1040,  Schedules  A & B 25 

10.  Apple  Start rek/Starwars  iq 

11.  Microproducts  Apple  Assembler  20 

12.  Circuit  Logic  Development  Aid  - 255  gates  maximum  10 

13.  Inventory  - allows  for  user  field  definitions  35 

14.  Apartment  Building  Cost  Analysis  — needs  Applesoft  15 

15.  Memory  Verify  5 

16.  Morse  Code  Trainer  IQ 


Send  Check  or  Money  Order,  sorry  no  stamps  or  C.O.D.,  to: 

RAINBOW 
COMPUTING  INC. 

17023  White  Oak  Ave.,  Dept.  IA 
Granada  Hills,  CA  91344 
(213)  360-2171 

California  Residents  add  5%  sales  tax 
Allow  3-4  weeks  for  delivery 
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Same  day  shipment.  First  line 
parts  only,  Factory  tested.  , 

Guaranteed  money  back.  | 
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componenls  at  I actor  y prices. 


NTEG  RATED  C RCU  TS 


LC  SOCKETS 
Sfltder  Tin  Lqw  Pioflls- 
FIN  I UP  PIN  TUP 


CONNECTORS 

W pin  edgn  2 
100  pin  edge  i 
iGO  pip  ed;«  Ww  3, 
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ASCII  KEY  BOARDS 
53  if y kit  S3  5 0 0 

56  hfy  kit  £62.  Oft 

Enclosure  S14  35 


4 SO  2.010ft  If  Hr 
4.50  2.D97I52  MH:  4.50 

4.25  2 4575  MHj  4 50 

4.25  3 2766  Mhf  4 5D 

4.25  ft.MSfl  mi  4 50 

3.30  S.iaSMHl  4 5ft 

3.90  5.714J  M Hj  4 50 

3.90  6.5530  MK i 4 5ft 

4.0ft  14  31518  MHi  t 25 

1.8432  MKf  4 50  16.432  -M H j 4 5ft 

3.5795  UHr  l 2ft  22.1164  MHi  4.  SO 

30  HHf  Frequency  Center  Kit  $47.75 
Prtscilrr  Hit  to  35ft  KHj  $10.95 

COMPUTER  BOARD  K ITS 

ax  flAM  BcirC  Kit  S134.05 

4K  £Pf|GM  Ml  r H.95 

I D Beard  ui  44.5ft 

E*Stft6tr  Seird  watflfveaar  12.5ft 
V>deo  inetiftt  bofta  kit  125.0ft 
1«K  EPHOM  ward  fat  w o PROMS  ?4.5ft 
16K  Stir;  RAM  board  kiL  395.00 
Hwih  Slai  Floppy  Otlk  Kif  5665  0ft 
Additional!  Drive  Kit  4 15. 0ft 

Paralrenlej  IdDA  Ldalc 
Analyser  Kll  $193.09 

MadEl  iftTngoor  E^nder  kil  S229  00 
Mcdfli  150  Bus  Gripper  Xrl  S363  Oft 


New  Cosmac  Super  ltELFM  256  Bytes  of  RAM.  audio  amp,  & spkr.  Detailed 

RCA  CMOS  expandable  to  64K  microcomputer  bssy  mao.  w;PC  board  & all  parts  fully  suckeled. 
wrKEX  keypad  input  and  video  output  lor  graphics.  Cmnp-M  ™ 

Just  turn  un  and  start  loading  youi  program  using  ®-s*'  Low  al|(Iress  display  option  9 SB  Custom 
. .nfti  « ,,  hard  wood  cab  rim  ed  front  Dane  19  75'  Nod 

Auto  Clock  Kit  $15.95 

DC  clock  wiih  A-, 50"  displays  Uses  National 
MA-1Q12  module  with  alarm  option,  includes 
light  dimmer,  crystal  lim ebase  PC  boards. 

. Video  Modulator  Kit  S3. 95 

Convert  your  TV  set  into  a high  quality  monitor 
wilhou!  Electing  normal  usage.  Complete  kit 
wilh  lull  instructions. 

the  resident  monitor  on  ROM.  Pushbutton  sel-ec-  11  , „ . ■ g Nl1™  aiu  ;L  ^ " 1 ' 

tion  of  all  four  CPU  mopes.  LED  indicators  ol  Baltery  Backup  Kit  wall  parts  4.95:  Fully  wired  & 
- ran  . r'Qii  r.,i0.  cLrirtio  tested-  in  cabsrset  w thou  options  151  70  802 

Fully  regulated  comp,  instructs.  Add  $3.95 
for  beautiful  dark  gray  case.  Best  value 

RCA  CosmacVIP  Kif  S275.00 

currerH  CPU  mode  and  lour  Crli  states,  jingle  '6’"5U  rT  ^ . , / y 

step  op.  for  program  debusj.  Buitt  in  pwr.  supply,  software  club.  10-^12  pg.  monttiiy  pooiication 

60  Hz  Crystal  Time  Base  Kit 

Video  computer  with  games  and  graphics. 

4K  Elf  Expansion  Board  Kit  with  Cassette  l/F  S79.95  12  00  peryr 

All  parts  and  instructions  54, 40, 

Sinclair  3Y*  Digit  Multimeter  *59. as 

Available  on  board  options:  TK  super  ROM  monitor  SI 9-95-  Parallel  \iO  pod  S7.95.  RS232  l/F  S3.50. 
TTY  2Q  ma  l/F  51.95.  S-10D  Memory  l/F  S4.5H  Meed  4K  Expansion  Board  Kit  for  all  above  options. 
Power  Supply  Kit  3:5  +12V5amp  524,95, 

Tinv  Ba<;ic  f nr  ANY  1 RD2  Sustpm 

78  10  Update  Master  Manual 

1978  1C  Update  Master  Manual  $30  90 

Compile  iC  dal  a selector  2175  pg  Master  ref- 

Bait. oper.  imV  and  .1NA  resolution.  Resis- 
tance to  20  meg.  \%  accuracy.  Small,  portable, 
completely  assem,  in  case.  1 yr.  guarantee. 

1 Illy  UQdlu  IUI  fill  1 1 UUi  u|dLCIIII 

L orSR0M  Monitor  5300  St,pBr  Elf  owners  ,aKe  30%ofl  papaf  tapfw  th  manual  $5,50 

erence  guide.  Over  42,000  cross  references- 
Free  update  service  through  1978.  Domestic 
postage  $3,50.  Foreign  16.00 

PROM  Eraser 

Ultraviolet,  assembled  549. 9 5 ^ 

TERMS:  55.00  min.  order  U S-  Funds.  Calif  residents  add  6%  tax.  BankAmericard  and  Master  Charge  accepted.  Shipping  charges  will  be  added  on  charge  cards. 
FREE:  Send  for  your  copy  of  our  NEW  1978  QUEST  CATALOG.  Include  28c  stamp- 
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Upgrade  Your  SWTPC  System 

to  60K! 

By  Earle  Hilton 


It  can  be  done,  and  It’s  possible  with  or  without  an  ex- 
pansion chassis. 

Your  highly  reliable  M6800  computer  is  a work  horse 
and  can  do  a lot  more  than  the  designers  expected,  as 
evidenced  by  the  32K  limit  designed  into  the  mother- 
board and  CPU  board,  although  address  C000  through 
DFFF  is  open  for  8K  of  PROM. 

This  is  memory  totaling  40  kilobytes  which  is  a little 
short  of  the  65K  of  addressing  available  by  the  M6800 
chip.  The  subject  of  this  article  is  how  to  expand  your 
system  to  a possible  20K,  increase  the  I/O  port  number 
to  16,  and  change  the  map  to  60  kilobytes. 

The  best  solution  to  the  problem  would  be  to  install  8K  or 
16K  memory  cards.  Two  16K  RAM  boards  would  fill  out  the 
32K  leaving  four  slots  to  expand.  Another  16K  board  can  be 
added.  A small  modification  to  the  CPU  module  will  make 
address  A000  through  BFFF  available  for  an  8K,  or  you 
can  use  16K  to  extend  through  addresses  C000  and  DFFF. 

The  Smoke  Signal  Broadcasting  people  will  furnish 
with  their  16K  RAM  board  the  details  for  the  MP-A  CPU 
card  that  will  address  the  first  block  to  A000. 

With  this,  the  new  total  memory  is  (RAM)  48  kilobytes 
and  fills  all  addresses  0000  to  7FFF  and  A000  to  DFFF. 
This  is  a good  size  system  for  SWTPC  6800. 

If  you  wish,  you  can  add  an  8K  PROM  board  with  a 
switch  in  or  out  PROM  monitor.  You  may  also  choose  to 
use  a different  monitor.  An  example  would  be  the  new 
SWTBUG#  or  RT68MX  from  Microware  Systems  Cor- 
poration. The  options  are  unlimited  with  the  P38  series 
PROM  module  made  by  Smoke  Signal  Broadcasting. 
They  do  furnish  information  to  assist  you  in  the 
necessary  change  to  upgrade  your  SWTPC  6800. 

All  this  leads  up  to  getting  the  most  from  an  already 
excellent  and  reliable  system.  If  you  would  believe  this 
is  the  most  we  can  expect  to  get  from  the  SWTPC,  I have 
a surprise  for  you.  We  can  add  another  4K  of  RAM  or 
EPROM  to  the  present  total  of  56K  (kilobytes). 

Those  who  own  the  Southwest  6800  computer  already 
know  that  I/O  addresses  are  coded  to  wrap  around  all 
the  way  to  H9FFF.  The  normal  address  of  the  eight  ports 
are  H8000  through  H801 F 32  bytes.  These  32  bytes  wipe 
out  8K  of  possible  address  space  and  put  a large  gap  in 
the  memory  map.  The  I/O  is  interleaved  all  the  way  to 
H9FFF.  By  this  I mean  the  32  bytes  is  alternated  every 
other  32  bytes. 

In  order  to  cure  the  lost  memory  problem,  a number  of 
things  must  be  done.  First,  we  define  the  address,  and 
determining  its  boundaries  will  be  a starting  point.  The 
SWTPC  system  defines  the  I/O  area  with  address  lines 
A15,  A14,  A13  decoded  by  IC6  74L138.  Also  A5  is  used  as 
enable  LOW  at  pin  4 of  IC6.  All  this  is  fine  except  A12, 
All,  A10,  A9,  A8  are  not  defined.  If  you  wish  to  do  as  I 
did  with  my  SWTPC,  you  will  want  to  define  address  lines 
A12  through  A6  low  and  connect  the  logic  result  to  pin  4 
of  IC6  74L138  of  I/O  decoder  on  the  motherboard.  Other- 
wise you  will  have  wrap  around  for  any  bit  not  defined. 

This  will  allocate  32  bytes  only  of  I/O  and  free  memory 
from  H801 F to  H9FFF.  This  is  about  8 kilobytes  minus  32. 

The  last  total  was  56  kilobytes.  It’s  not  hard  to  see 
that  we  are  over  60  kilobytes  and  ready  to  add  a 6820  I/O 
chip  and  code  it  for  out  boarded  memory  and  a Mego- 
byte  unit,  but  that’s  in  the  future. 
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ADVANTAGE  GAINED 

The  advantage  is  that  you  may  add  additional  I/O  by 
defining  consecutive  addresses  above  801 F.  Example: 
8020  through  83FF  is  used  by  Smoke  Signal  (SSB)  for  a 
ROM  bootstrap  and  interleaved  to  H83FF  very  effective- 
ly. I set  my  second  I/O  port  area  to  H8420  with  top  port  at 
H843F  and  in  this  way  I am  out  of  SSB  memory  alloca- 
tions, ready  for  a mini-floppy.  For  the  mod  installed,  you 
may  option  to  H8040  to  805F  for  8 ports. 


HOW  TO  DO  IT 


IC6  74L138  pin  4 must  be  active  low  to  enable  the  I/O 
data  latch  and  device  decoder  IC3  74L138.  This  makes 
an  easy  modification  because  only  one  line  needs  to  cut 
on  the  foil.  The  A5  address  line  coming  from  the  main 
bus  should  be  cut,  then  a hole  should  be  drilled  next  to 
each  side  of  the  line  A5.  Use  a 65#  .035  drill  bit. 

Solder  one  end  of  a 6-inch  piece  of  wire  to  the  A5  go- 
ing to  pin  4 of  IC6,  and  do  the  same  to  the  other  side 
leading  to  the  bus.  These  wires  are  fed  through  to  the 
top  of  the  board  and  connected  to  the  modification 
module  to  be  attached  to  the  motherboard. 

The  two  integrated  circuits,  74L02  and  74L30  (or 
74L20)  are  mounted  on  a p.c.  board  about  1.5  inches 
wide  and  made  just  long  enough  to  accommodate  the 
IC’s  and  9 off  board  connection.  You  may  use  wire  wrap 
pins  for  the  +5  volts  and  return  connections  when 
mounting  the  module  on  the  MP-B  bd#.  Solder  the  pins 
to  the  respective  power  supply  foil  (top  only). 

There  a/e  two  ways  to  connect  the  wire  to  address 
bus  lines.  One  which  may  be  more  popular  is  to  use  a 
65#  drill  bit  and  make  a hole  next  to  or  through  the  pro- 
per address  line,  feed  the  wire  end  from  the  module  in 
the  hole  and  solder. 

The  other  option  is,  if  you  are  lucky  to  have  an  8 or 
16K  board  in  your  system  and  have  an  empty  slot  at  the 
rear,  use  a female  board  connector  and  match  pins  to 
the  correct  lines.  Solder  the  wire  from  module  to  the  ter- 
minals, check  wiring,  and  clean  up  all  solder  points. 
Now  you  are  ready  for  power  up  check. 

Use  your  memory  change  function  ‘M’  to  test  your 
new  address  boundaries. □ 
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EVERYTHING 

YOU  NEED  TO  LEARN  TO  PROGRAM  THE  Z80® 
WITHOUT  WASTING  YOUR  8080  KNOWLEDGE 


THE  TEXTBOOK... 

18  chapters  of  solid,  accurate 
programming  information,  on  such 
topics  as: 

• Single  and  multilength  arithmetic 

• Array  and  table  handling  and  searching 

• Number  base  conversion 

• Floating  point  arithmetic 

• Programmed  input/output 

• Decimal  arithmetic  including  multiply 
and  divide 

• Stack  pointer  usage  and  subroutines 

• Debugging  techniques 

• Interrupt  modes  and  service 

• Interrupt  driven  input/output 


THE  ASSEMBLY  PROGRAM. ..(easily  worth  $100.00  by  itself) 


The  full  source  listings  of  a combined  editor/assembler  which  supports  the  language  used.  This 
language  uses  8080  mnemonics  for  8080  compatible  instructions  and  clear,  logical  extensions 
of  the  8080  mnemonics  for  Z80  only  instructions.  The  assembler  is  resident  in  less  than  10K 
RAM  and  will  function  with  any  set  of  peripherals  which  transmit  on  a character  by  character 
basis,  e.g.,  paper  tape. 


A FULL  DEBUGGING  MONITOR...  F 


Not  a simple  ROM  monitor.  Contains  facilities 
for  breakpointing,  modification  of  pseudo 
registers  and  much  more. 

AND  BY  THE  WAY... 


When  the  coupon  in  the  book  is  filled  out 
and  returned,  the  object  programs  of  the 
editor/assembler  and  debug  are  shipped 


Northern  Technology  Books  Box  62  Evanston,  I L 60204 
Practical  Microcomputer  Programming:  The  Z80  $29.95 

□ Check  on  U.S.  bank  enclosed  □ Money  order  enclosed 
Illinois  residents  add  $1.25  state  sales  tax.  Foreign  orders  add 
airmail  postage  if  desired  (1.0  Kg). 

PLEASE  TYPE  OR  PRINT 

Name , 

Company  , _ 

Address 

City  _____  State  , Zip 

Prepaid  orders  only 
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ADVANCED^- 
COMPUTER 
PRODUCTS 


THE  FIRST  TO  OFFER  PRIME  PRODUCTS  TO  THE  HOBBYIST  ^ 
AT  FAIR  PR  ICES  MOW  LOWERS  PRICES  EVEN  FURTHER! 

1.  Proven  Quality  Factory  tested  products  only,  no  re  tests 
or  rollouts-  Guaranteed  money  back,  We  stand  behind  our  products. 

2.  Same  Day  Shipment  AM  prepaid  orders  with  cashiers 

check,  money  order  or  charge  card  will  be  shipped  same  day  as  received, 

MICROPROCESSORS  STATtC  RAM  HEADQUARTERS 


S100  PRODUCTS 


LOGOS  1 BK  STATIC  RAM 

* Low  Power 

+ Selectable  Memory  Protect 
+ Totally  Buffered 
+ Battery  Back-up 
+ Address  on  i K boundary 
+ Requires  no  front  panel 

* No  wait  states 

ASSEMBLED  & TESTED 

250ns  199,95 

450ns.  17095 

KIT 

250ns  149.95  ' 

450ns.  1 25.95 

Bare  PC  Beard  w/  Data  $21,95 

New  over  1 year  successful  field  experience 
"Special  Otter  Buy  {4)  8K  450ns.  Kits  S 1 1 7.00 


IMS  16K  STATIC  RAM 

* Memory  mapping 

* Phantom 

* Address  1 6K  Bound 

* Use  with  or  w/o  front  panel 

* Power  2.1  amps  typ. 

* Uses  2M  4 

ASSEMBLED  S TESTED  ONLY 
450ns.  $439.95  250ns.  $495.95 


S-100  32K  STATIC  RAM 

* Address  32K  Boundary 

* Power  450ns.  2.8  amps  typ. 

* No  wait  states  on  2MHi 

* Fully  Buffered 

* Phantom  can  be  added 

* 21  14/TMS4045  or  9135 

ASSE  M BL  ED  & TESTE  D KIT 

2 50ns.  $34  9.00  2 50nS.  $7  90.00 

A 50ns.  $7  99.00  4 50ns.  S ? 4 0.00 

Bare  PC  Board  w/Data  . . 359.95 

SPECIAL  OFFER: 

Kit  without  Memory  only  399.95.  Add 
21 14  Memory  for  SI 60.00  per  BK 


PARATRON1CS  LOGIC 
ANALYZER  KIT 

MODEL  1GOA $21995 

Analyzes  any  type  of  digital  system) 

Trigger  Expander  Model  10 $229.00 

Baseplate  9.95 

Model  10  Manual 4.95 

Model  1 50  Bus  Grabber  Kil ......  . 369.00 


DC  HAYES  DATA  COMMUNI- 
CATIONS ADAPTER 

+ Telephone/TWx  * S-100  compatible 
* Bell  1 03  freg  + Originate  3 answer  mode 

Assembled  & Tested  $279.95 

Bare  PC  Board  w/data  S 49.95 


Z-0O/Z-GOA  CPU  BOARD 

* On  board  270® 

* Power  on  jump 

* 2705  includes  (450ns.) 

* completely  socketed 

Assembled  and  tested  $185.00 

Kit  $129.95 

Bare  PC  Board  . $ 34.95 

* For  4 MHz  Speed  Add  $15.00 


TDL  COMPATIBLE  Z-BO  CPU 

* Compatible  to  TDL  * Can  bo  upgraded 
software  3 hardware  for  4 MHz  pporaiion 

Assembled  and  tested  S 199.95 

Kil  $139.95 

Bare  PC  Board  $ 34.95 


BYTE  USER  8K  EPROM  BOARD 

* Power  on  Jump  * Reset  Jump 

Assembled  3 Tested  94.95 

Kit  ...  . 64.95 

Bare  Pc  Board  ...  . . 21-95 

Special  Cuter:  Buy  4 kits  only  S59 .95  each 
* NOTE-  27QS'fi  only  55  95 


TRS80  UPGRADE  KIT 

1 6K  Memory  with  Jumpers  and 

Instructions 3159.95 

(Specify  Level  t or  Level  1 1) 

APPLE  II  1GK  UPGRADE  KJT $149.95 


TAR BELL  FLOPPY  INTERFACE 

+ SlOO  Compatible  * Uses  CPM 
+ Jum  per  Selectable  * Persci  .Shuga  rt„ete 

Assembled  and  tested  3269.95 

K.l  3179.95 

Bare  PC  Board  $ 39.95 

NOTE:  For  CPM  Add  370.00 

Documental  ion  Add  $20.00 


PETTO  S-1GQ 
ADAPTER 

Atiows  Pane  be 
interfaced  Id 
popular  S' TOO 
Bus. 

Kit Si  39.95 

Assembled  $269.95 

Far  Low  Cost  B Sloi  Bus  to  expand 

your  Pet  only $149.95  Kii 


MICRODESIGN  MR-16  2716 
EPROM  BOARD  iMR-8  Also  Available 
al  same  price! 

* Individual  Prom  Address 

* Uses  low  cosl  16K  Tl  EPROMS 

* Optional  IK  RAM  * Phantom' control 

Assembled  and  Tested  174.95 

Kit  99,50 


DATABOOKS  3 MANUALS 


N5CTTLtKM4 
«SC  L*i*ir  Paitf 
NSC  L-ni*  WP.: 
NSC  L* 

NSC  CMOS  Qila 
NSC  AuG-g  Gaia 


NSC  EMU* 

N5C  WCSftSi  PBI4 
IfSC  Bawfif  T,injiU{rt 


s ass 

4.9b 
395 
S4S 
7 95 
J55 
7» 
i» 

3 95 
2 9b 
JSl 

rsd 
t 3$ 

4 95 
595 
4 9* 
49b 


3HS 


AMI  MOSaSI  Dam 
Oi  WOSJLSi  fi.iM 
Ditwrht  InlrD  IQ  Mioa  Vtf  0 7 50 
Chtmfnii  Inlfn  1g  M-pfi  Vs  1 7 Efl 
OIDMI'H  khtHO  la  Micr-ii  Vtf  II  r bO 
OifeCi^rii  0OB(HVaa'4<Tmitfva  7*0 
Ot&Qf*  6B1X1  Ijg r fl rTiHl n"HJ  7*0 
ZMl  f>TGp4.fl,ni^  r 5'J 
11  Po*f  Srm-'i  Datt  7 SO 

nmthin  CSS 

n idpnvni*9  * mw 

Tl  NUnijr,  0*U  395 

395 

3 9b 
395 


m&i  Vo-  8&3kh*yttl 
Mai  MlUJ  * 

Mai  M1HJP 
Mar  tarDali 
Mai  Retlrligr  Dais 
Mai  SwilClimg  Tram 
Mai  Zenen 

&m,*=  SGlrMiive  SRI  W 1 IV  II 
5t4Wiw  SHIVS*  HI 
ScTrwiM  SRLVS*  iVorV 
&I-.C  SrflwiLrn  sm  Vtf  VI 
Umc  Srflwa™  Sflt  Vd>  VI* 

1 978  4C  Waiter 


?1» 

395 

?9h 


995 
4**5 
3**5 
S7  50 


££  DESIGNER  BOARDS 

MODULES  PROTO  BOARDS 

“1 

* Motorola  Compatible  Modules* 

AMI  EVK  200  Kit  

. 249  99 

MEK  6800  D2  Kit  

$235.00 

AMI  EVK  300  Assembled 

2 7 b DO  1 j 

9600  6$00  MPU  Module  

498.00 

EVK  Kluge  Board  

35  00  ■ 

9601  16  slot  Mother  Bd. 

175.O0 

EVK  t6K  Byte  Ram  Board  

75.00  ■ 

9602  16  slot  Card  Cage 

7$0O 

EVK  fi  Slot  Motherboard  

35.00 

9603  8 5-lcl  Mother  Bd. 

990O 

EVK  Extender  Board  

45.00 

9604  System  Power  Supply  . . 

250.OO 

EVK  Solid  Frame  Chassis 

129.00  ; 

96 1 0 Prototype  Board  

36.00 

EVK  Connecters  . 

6 50 

961$  4KEprom  Module 

250.00 

AMI  6800  Proto  Rom  

. 30  00  • 

9620  t6  port  parallel  I/O 

375.00 

AM  1 68O0  M ic  ro  Assem  bie  r Rom  . . 

30.00  ■ 

9626  8K  Sialic  RAM 

295,00 

6000  Tiny  Base  Paper  Tape  

. 20.00  ■ 

9626K  8K  Slahc  RAM  Kit 

9630  Extender  Card  

225.00 

$0.00 

6000  Tiny  Basic  Eprom  

. 126.00  | 

9640  Multiple  Tuner  Prog. 

395  00 

ZILOG  COMPATIBLE  BOARDS 

9650  8 port  Duplex  Asyn.  I/O 

395-00 

Z-80  CPU  

395  00  J 

Mot  43/86  Connectors  w/W  or  s/I 

5.95 

ZDC  Disc  Controller  

395.00 

AMI  EVK  99*  6800  sub  Kit 

99,00 

MEM  16/65K  Memory 

59500  HI 

SUPPORT  DEVICES 

$19300 


AMSSl  1 Aiith  Prpc 

AMgSHOMAtonbiGUr 
AM9S 1 9 UphuijI  IhMrtuCa 

3e6 1 izae  mol 

JbL-i  .1  |J?,1*1J. 

•jHB2  |2-UCJ  CTCl 

fljijsrT^Siaa  CHK!>d«H 
flZIPBbl  IfO 
8?  1 4 PlCMylrtl 
8716  By*  D-IW. 

8??*  Ofc:*  Oim 
8?a*.414MU,rl 
8226  Du*  Dtmi 
AT78  Bu*.  OnTtt> 
aa-aa  s^  Can^m 

823H  Sffl  Coni 
flJti  Proit  ivo 
a^3  Ini  Tarifr 
e^ss  fit^f  iro 
ezsr  PI  oil  DMA 
0259  F.ou  lm 
MTS  Cfil  CsmSiollftr 
iviv 

HilO'l  120  .EIHMI 


JAM  f'BiaeWl 
! I 15  26M 

i.t  cm  002 
11!S  aoaoA 

■a  ij:,  SALE  0033 

5-95  ' 

375 


325 
396 
9 75 
‘I9b 


«34  1 51?  S P epiom 

iS357  5*^1  *»in.' r 
EeH.iHtM6M5CHT00Mr 
68 60  M«»n. 

&8SJ  Mmvuioi 
60MA1OMHf  PSC 
2353  USnT 


1871  5CD  *K  RAM 
ifl77  SCD  75C  m 4 UAL, 
IH7J  CD  3?  i # RAM 
IR67  CP  n tit  17O 

1056  CD  OO 

1057  CD  OP 
6570  PIA 
6577  Mjh 


PROMS 

7703 

7703-6 

OdJA 

IJWA* 

?ri6'5V 

7n6'5V.  I?V 

S7WW 

57CKMO 

570iAO 

633^:1 

*M  5610 

82312a 

075126 

07SI29 


1795 

596 

4..9S 

ars 

SA95 
i*95 
3595 
H.fli 
9 95 
12.« 
2 91 
2-95 
4 50 
*35 


J75 

*95 

A 75 


4.96 
1995 
4 05 
495 


KEYBOARD 

ENCODERS 


UARTS7VSRTS 

■ HuboeU  iiw  lav* 
AV51DI.1  ISV  1 2 VI 
4V5 1 U * Ah'  1017  £5-1 
J*.V51  □ 15A/1 063  L5V| 
IMSGCH  1 ISV  I TV) 
1MS4G2 
IM04G.J 
J350USflt 
167 IB  Ailinn 

BAUD  RATE 
GENERATORS 

MC  *44*1 

4702 

WP1941 

TV  CHIPS 

MM532XI  iVSnnCh 


LMiSS'dMnauir^ 

Cw:hj9  Sift-  7 urttNan 

MM57EM  CatOrTVCa™ 
MM57*dJ  DocA 


AV3S6Q0  Ceplur  tv  Oa*t 

Ai-306  *6- 1 CuW  Ccmv»«1lFr 

**30780-1  IjnfcClap. 

RF  MndiiLiAnf  *flh.  Atufru 

A/O  CONVERTERS 

0 7OG 


0 t**  ftnan, 

1 0 Ixl  0«fv3*v 

1 7 W Binary 


KXUA 
TM5  3*W 
CPI  BOO 
3502 


*9  95 
74« 
H795 
1795 


7195 

7995 
0995 
3995 
1995 

7996 
19.V5 
3795 


77.9S 

7705 

*26.00 

1996 

4 76 
7 95 
1195 
1?9fi 
795 
095 
3995 


35  05 
90S 
7 39 
750(1 
18.95 
9.96 
1095 
695 
095 
0 05 
905 
T540 
T5SO 
i5  5A 
Tfi  6£t 
1 4 96 
H 55 


innim 
14  Pin  w 
16  Pin* 


14  ftn  ST  50 
10  Rtf  ST  77 
tentfS/T  31 
35 

I*  p tf  s.n  4i 
26  P-  5/1  49 

aap-,S7l  83 


CONNECTORS 

6 Pitf  5'HGKi  M 
16.'3flDaMSiE 
1 Em  J<i  Did  SrE 

77f44  Dmj*  Src 
40.-30  W.w 
4lr06  D*i4l  W.wyS.T 
SWtDD  IM&M  WAV 
MMOO  IM5A1  S71 
50.100  Alia.*  W7W7S.T 


RAMS  DYN. 

41*8  14M*  1 


711M4Rj  1 

71079^4*  ■ 1 

&2»1 

6262 

5270 

57B> 

1103 

4003E 

TM54970  I6K  ■ 
4077-3 

WCMC405  4S  < 


FLOPPY  DJSK  I/O 

1771  1/04  Ltnjy 
1771-Cu  B-iM.n-hDp, 
aPdJ7S  NtT  Fktpeiv 
IT4l  Oudfl  Mluph 

CHARACTER 

generators 

ROliSOOGl  l5V|  UiH>fr  0 50 

R0326 1 3-CB7  i.5V|  Lon* u 10  96 

Hdaes  i a*BM3  isvi  Lawny  i * 95 

MCM0671  10  75 

MCM05T1A  10  75 

MGM.86T4  1 4 in 


PCQ  PRCKLRAMM4GLE 
CHARACTER  GENERATOR 

104  hallQ^l  Vlflr«4A  tfl 
SlAHWAflS  AviUlflSki- 

■ i*XHl  «0 


72  05 
27  95 
49  95 
0595 


NAKED  PC  BOARD 
SALE  S-100 


2-00  CPUNTHACN 
2-flO  CPU  (IntMuiH 
0OIKLA  CPU 


8R  E4V8m  ByltMivr. 
37  5UI.C  S lOO 
Tj'Ixni  floppy  lib 
Tdiliell  ChVrflle 


iWC  13  Si?<  Ba 

S-1W  0.3*81  M&ltfdf  sa 
W.CW  6B03  HiwMfti 
SSM  Vi84a  I/O 
5SM  02  Parallel  VO 


34.95 
34.95 
34  95 
7195 
3195 
5096 
39  95 
29  95 
1955 
77  95 
1193 
34  05 
33  OG 
3-S  05 
7995 
77  91 
77  01 


UV  “Eprom'* 

MAtftil  UV»-1  IE  . . 
tkiUl  A ErioaVe  £1  it  1 
Lkirtril  by  4$  ypaia  L 
WMM*5'S7T  ....... 


135U 

32  OQ 

srt®  "" 

allK.  126.ITS  4295 

9480  VNMoF*«i  Ca^  72* 

0 ran  3U2  tept  sen  13  96 

BOJfl  3*16 

1 AOflLli  E.bl  '196 

immUi  0b>*  596 

ClftCOI  41U  5 95 

TV  INTERFACES 

850 
80S 
20 -M 
1600 
ISOO 


j!L03  45OAf 
ZSL07  750tfi 
2103 

91L07APC 

31L1M 

Zlt.l 

2lLtZ,l 

31 1 71 1 

71L01-1 

71DM 

71HJ30OU 
71  14  -4  4lOni 


1 » 
1 69 
1 75 


25-99 
1 e* 
1 55 

1 15 


793 
3 9b 
290 
9 93 
793 
995 
995 
1 3 50 


1M5404S 
fMMJTGO* 

EWPM40S 
5*01  C-E 

10 14  30® 

AMP9140'4S 
AMM1S0731 

FSC  450/40*1 8K  CCD  ONy 
1 101  1 93 

P31 73793435  US  tfM  T. 95 


785 
3 75 
7 70 
9 75 
■7  50 
9 73 
9 73 


7 93 
1095 
1095 
17  95 


195 
7 73 
7 95 
1073 
1075 
I t 95 

H805  Each 
I 70 


WAVEFORM  GENERATORS 

SO 33  Fmmiflft  Q*a  3 95 

MC4074VCO  2*3 

LM566  VCX3  1 76 

5-3$ 


CHARGE  COUPLED 
DEVICES 

16K  CC4J’F.^1  lime  P1I4IHI  Fa  ,rhJ(J  460  CCO 
16K  M*rHpi>irKrwvog  can  e.jHi.fneivi  min  KG 
lecftnolDGy  al  ■ JoSScnawc  pi-ro  *7  pj£je 
ApphcoVoi-i  m(p  uippjicd  will!  eactf  cudi^  Oaarfl.Ly 
LimAndt 

$18,95  each 
(rag.  43.00] 


NEW  CTS 
O I P SW  ITCHES 

C1SZ06-4  SI  73  CT5703*  1195 
C1-S206-5  S*  73  CTST094I  1193 
C15eq6-6  SI  75  CTS209-1O  tl  95 
CTSTOF'T  5175 

BOBO  USERnS 

*rS  HERE 
LIVERMORE  BASIC 

ON  63m  fK>,t 

TmATS  n*£Ht  0 N ROM" 

OUHPfllCEniN  . 395  00 


OMNf 
18433 
20VH7 
2 01  Mllr 
2097l32Mllr 
2 4570WIU 


1585 

495 

385 
2.95 
383 

386 
l 50 
4 95 

595 

596 
*95 
4 95 
595 


50MHJ 
6144 
6.5538 
lOOMlIt 

13  0M11I 

14  Si ll a 
I6  0MM7 
16437MHJ 
7O0MM1 
2J1164MH1 
27  0Mh, 
360MMi 


4 95 
4 93 
4 03 
4 95 
4 96 
595 
4 95 
595 
595 
595 
595 
1293 


DISPLAYS/OPTO 


DL  70*  7207/C  OCA  WO 
rNDJ59  CC  357 
rND  500,'507,-CCiC*  500 
rND  5*37510  CC/CA  500 
fND  Bt30,'«>7  CC/CA  800 
flaw  mai  9 digil  buttne 
PSC  8024  4 d-04  CC  SO* 

H 1*7340-  MSs  DupiJ, 

TIL  305  5>  7 Ar.#> 

HL  306  7 5^gwl4&gh9 
11L  30fl  7 itSJ  milaQC 
TIL  309  7 sffl  /..lEge; 

TIL  3M  *6*  0«p&y 
MA  *003  *3  Jut&ilGO. 

MA  IOC?  d LiHju  clock  ir/tn-jh. 
Mft  *010  idiji  CliklA  mftfcile 
N3N  3737374  G uni  CC/CA  .300 
NSN  563.'5fl4  CKinl  CC/CA  680 
N5N  76i'704  aMSlCCTC*  red 
4ti26  0ffl8  iMtne* 

MCI  ? OfiM.  iwmset 
4W.33  Djrirtijiatf  isOl 
H«M.nrs  105  Dm 


495 

1995 

4i0 


*295 
17  96 

sal 

995 

720 

760 

300 

1.10 


Eraser 

...  559  50 


HP  608277731  7 «H 


MONTHLY  SPECIALS 

14  fVi  S/T  itfchds  1O00  ppa 
1*  IVi  s/r  HKheli  1 DM  pcs 
2L'  fAnSjl  wchtls  lDODpcs 
F5C4607464  1 6 hi  CCO  v 
AM09l*DCDCSlul^  Flitn 
41 1 6i'4 1 6 IflKDiTu^  Ham'i 
140a  » 1469  RS232  Ori,ei 
HT97 

0130  0,0131 
8835  V 8035 
74367  tr  74368 
754ii,M/4i| 

9T26  Bus  Qi.rfir 


WCT7  Q01<H0iany 
2itOA3ndl  Rrfl*6ler 
2519*  SMI  Rmislei 
MM4O60  Snai  fteqisle'i 
LN7WN-1 4 -Cgmparl  p< 
0SOO29C+I  CidcL  D.ivt- 
UsooasC-N  CiDi*.  tjiivm 
0T2D  M-Kl  arwslwl 
U03AN  SMl  RtflisliP 


1096 

10.95 

aiQ.ri49.9S 

ret 


8.-600 

107250 

239 

27*00 


293 
2 95 

295 


irr  £100  [ 
idlHHi  A i«hi^P  Alwl.Trimrr 
CfUi 4/COD  cCU|1*nll  W/tb-.  ilKim.i 

hllSITM.I  Rl-lMlKILl  1 6“  Lit  F 

lirn  .lilt  8 1|  Jitdlnn,  A FI  lufl-.  pun 


\ NEW 

\ t$7B  CATALOGUE  \ 
l SE  N Da25cPQ5TAG  E j 

DISCOUNT  COMPUTER 
CORNER 


4(.|Sl*  WISH! 

1EI  PT2C0 
16IMC5I72 
eicfncmca  ^ 

0et?wilCi  II 

^r*«*  777 
SmAWfl  BOO7801 
Pe.iec  FU2O0 
WrE  Dual  76 1 
S»ni94rl  400 
H&idTn  * 

Noun  Svi, 

Low  CfHr  &lOO  Birt 
APMJAfwh 

ijd'K  KJ  IM 
TemiypnMyoel  *3 
AKtiOD 

bmmwftt  slnit. 

Gkyiri  2706.  1 0 P/ogiAi'il, 

Pi-nnywliiu*.  Miisjkiu 
Crcmamco  10«  F&11* 
i-ian-lftoe  *5Da 
OMMVi  n0w.TrBS2l2 
OMtiia  22  */TfPii.'32 
N*f  N-  CtsOL*  02  k.  a 
HIM  ■ 6507 
iphnrcfYlt  J,  6t00 
lec*vwca  990(1  -Km 
flCA  V=P  0,mrr.ac 


46990* 
4600* 
636  0* 
5499  OO 
1*1500 
I730D* 
49*00 
2990* 
7WD0 
37590 
l43r*W 
5*900 
14995 


H990* 
eamfjt  I* 
5M03 
2J500 
12995 
44^00 
117500 
167500 
770500 
73500 
77995 
2810* 
79900 
244  00 
37500 


4820a 
S5I00 
iMiM 
15260a 
1798  00 
51700 
31900 
744  95 
315*0 
1479  00 
61700 
15595 

565O0 
945  DO 
12.10*0 
IHn-dCTk 

61700 
280  00 
129  95 
462  00 
11950* 
irdSoo 
261000 


P.O.  BOX  17329 


Irvine,  California  92713  New  Phone  (714)  558-8813 

TWX:  910-535-1565 


Retail  Store  Open  Mon,  — Sat. 
Located  at  1310  “B"  E,  Edinger, 
Santa  Ana,  CA  92705 


108  INTERFACE  AGE 


CIRCLE  INQUIRY  NO.  65 


SEPTEMBER  1978 


COMPUTER 

SPECIALS 


WE’VE^GOT  A TRUCKLOAD  COMING! 
...  and  it’s  COLOR 

“The  Compucolor  II” 

..a  personal  coiorgraphics  system  for  the  modern  computer  man . 

* Color  Graphics  13n  Color  CRT 

* Proven  8080A  CPU  System 

* 1 6K  Extended  Disk  Basic 

+ Up  to  1 17*  Key  Keyboard  

* Up  to  32 K*  RAM 

* Minidisk  Drive  51  2K  Bytes/Side  -options 

Order  your  system  now  and  we  will  include  at  no  cost 

(2}  Programmed  Software  Diskettes  ($39.90  value) 

Model  3 with  8K  RAM  71  Key  Keyboard $1395 

Model  4 with  16K  RAM  & RS232C  port  plus  71  Key 

Keyboard $1 795,00 

Model  5with32K  RAM,  RS232Cand  71  Key  Keyboard  . ...  $1995,00 

Options:  for  RS232  on  Model  3 Add  SI 00.00 

101  Key  Keyboard Add  Si 50,00 

117  Key  Keyboard Add  $225  00 

Programmed  Diskettes SI  9,95  each 

Formatted  Diskettes . . , , 2/S  1 9.95 


EXIDY  SORCERER 


$895.00 


User  programmable  or  use 
program  cartridges.  Combines 
the  desirable  features  of  the 
PET,  APPLE  and  TRS-80  into  a 
complete  expandable  computer 
system.  If  you  are  a comparison 
shopper  send  for  comparison 
chart. 


* INCLUDES: 

Keyboard  £ enclosure  totally 
assembled 

90  day  Warranty 
19.5K  BASIC  (MICROSOFT) 
Video  & Cassette  Cable 
Complete  Documentation 
*★  SI 00  Expansion 

Module  . ....  A dd  S 2 99 .00 
+ * Cassette  recorder 

Add  $44,95 

* *■  Sanyo  9”  Monitor 

Add  $159.95 


KIM-1  — m 

Now  only  C-^l 
$229.95 

Regular  price 
$245.00 

The  KIM-1  6502  Standard 
Computer  System  now  available 
off  the  shelf.  Write  for  complete 
details  and  software  package. 
**  Power  Supply 

Add  S95.Q0 

★ * Cassette  Recorder 

Add  $44.95 

★ ★ Sanyo  9"  Monitor 

-Add  $159,95 


VIM-1 

tsThe  Ultimate  in 
Single  Board  Low-Cost 
Computers'1  In  Stock 

$269.00 

* KIM-1  Compatible 

* 4K  ROM  Monitor 

* IK  Bytes  21 14  RAM 

* 65K  Memory  Expansion 

* User  EPROM  2716 
+ * Power  Supply 

Add  $95.00 

**  Cassette  Recorder 

Add  $44.95 

* * Sanyo  9"  Monitor 

Add  $159.95 

School  & group  discounts 
available. 


AIM-1 

Singleboard  Computer 

* On  Board  20  column 
alphanumeric  printer 

* Alphanumeric  20  character 
display 

* Terminal  style  Keyboard 
54  Keys 

* 6502  based  CPU 

w/lK  RAM $375.00 

w/4K  RAM 8450.00 

Assembler  ROM  . Add  $85,00 
BASIC  Interpreter  in  ROM 
Add  SI 00.00 


RCA 

COSMAC  VIP 


NEW  LOW  PRICE  $249.00 
Assembled 
Regular  price  S299.95 
w/Sanyo  9"  Monitor 

- Add  $159.95 

“Now  you  can  afford  to 
experiment  using  RCA'sfine 
1802  CMOS  CPU/1 


BALLY  ARCADE 

Z-8Q  based  expandable  to  48 K 
Color  Display  BASIC  available  in 
ROM  Cartridge 
8K  ROM 
AK  RAM 

$299.95 


NORTH  STAR  HORIZON 

Now  in  stock  North  Star  Z-80  based  high-performance  computer. 

* Z-80  Processor 

* Motherboard 

* 2 Serial  +1  Parallel  Port 

* 16KRAM 


Horizon  I 
Horizon  II 


$1439.00  Kit 
$1799.00  Kit 


PRINTERS 

OKI  DATA  Model  1 1 0 wAractor  w7RS232 

Si  675.00 

OKI  DATA  Model  22  w/1  rector  w/R$232 

$2705-00 

DECWfilTER  II  W/RS232  10-30  cps 

51475.00 

DIABLO  1 620^3  w /tractor  feed, 


w/ Keyboard 53255,00 

DIABLO  1610-3  w/tractor  feed  $2995,00 
IPS!  1 622-3  w/tractcr  feed 

(diatJlo  compatible) $2995,00 

IPS!  1612-3  w/iractor  leed 

Idiatoto  compatible) S2S20.00 

Centronics  761  |K$H) Si  595.00 


Centronics  761  RO Si 495.00 

Centronics  779  w/i  racier  feed  S1 195-00 
Teletype  Model  43  w/R$232  . 51199 .00 

T1  Model  745  w/upper  and  lower  case 
Si  975.00 


FLOPPY  DISK’S 

Shugad  SA4Q0  Minifloppy  Disk  Drive 

S325.00 

Sftugarl  5A45Q  Dual  Density  Minifloppy 

$375,00 

Sftugart  SA80Q/6D1  Diskette 

Storage  Drive $495.00 

Shugart  SA650/851  Double-Sided 
Drive  $62500 


MFE  Mayflower  Model  75 1 Double 

Density $73000 

Perse i Model  277  Dual  Diskette 

Siorage  Drive,.  $123000 

Pertec  FD200  Minifloppy  Disk  Drive 

$299,00 

Caicornp  Model  143M  Dual  Densily 

Drive , $625.00 

North  Star  MDS  Minifloppy  w/S-100 
$599,00 


TERMINALS 

SOROC  10  120 5695  00 

L EA  R AD  M 3 Assembled  ....  SB29 .9  5 
LEAR  ADM 3 Kit $739.95 


Sanyo  9"  Monitor $1 59.95 

Sanyo  15"  Monitor , $209  95 

Motorola  12"  Monitor  w/o  chassis 

$219.95 

Hazelline  1 500. . . £1 095.00 

Haieltme  1510  St  295  00 

KEYBOARDS 

GEO  Risk  Model  756  ASCII  56  Key 

Assembled $67.35 

Metal  case  lor  Model  756  $27.00 

Clare  Pender  62  Key  ASCII  w/26  Pm 
and  34  Pm  Connector 
mew  surplus  supply  limited).  . $54.95 

63  Key  UnerrCQded  Keyboard  ....  $32  95 

1 0 Key  Hexpad  Un encoded S1 1 .95 


ADVANCED  COMPUTER  PRODUCTS  All  prices  FOB  Santa  Ana . Please  add  shipping / 

P.  CL  Box  1 7329  • Irvine,  California  92713  handling.  For  credit  card  purchase  contact  for 

1310  B E.  Edinger  • Santa  Ana,  California  92705  quotation.  Complete  FREE  1978  Catalogue  - 

TWX/TELEX  910  595  1565  • TEL  (71 4)  558-8813 send  2 5c  for  postage 
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The  good  guys  still  wear  white. 


Buying  a computer  is  serious  business.  All 
computer  courses,  seminars,  lectures,  etc,  stress 
one  important  point;  know  your  needs  and  know 
your  suppliers,  be  sure  you  can  rely  on  them.  Khalsa 
Computer  Systems  is  a retail  computer  dealership 
that  stresses  honesty  and  integrity,  not  only  as  a way 
to  do  business,  but  as  a way  of  life.  Wearing  white 
is  the  reflection  of  that  committment. 

We  select  and  stock  what  we  believe  to  be  the 
finest  low  cost  computer  systems  for  home  and 
business.  From  the  Apple  II  with  colorgraphics  at 
under  $1,000  to  the  AM- 100,  the  best  data 
processing  system  available  under  $10,000.  We 
also  supply  DEC  equipment  from  $15,000  to 
$100,000  for  the  ultimate  in  mini  computer  power. 


Our  staff  can  help  you  evaluate  and  configure 
systems  that  will  solve  your  immediate  problems 
and  still  allow  for  future  expansion.  In  our  show- 
room we  provide  separate  booths  for  each  computer 
system,  plus  reference  books,  periodicals,  a class- 
room, lounge  and  an  office  oriented  demonstration 
area.  Our  software  group  consists  of  experienced 
systems  analysts  and  programmers  who  know  how 
to  solve  your  data  processing  problems.  Our  full 
time  service  department  and  field  service  offers 
advanced  and  efficient  service  and  parts  to  back  up 
what  we  say  and  sell. 

It’s  worth  the  drive  to  Pasadena  to  see  us.  You 
can  rely  on  us  to  serve  you  now  and  in  the  future, 
we’re  committed  to  it,  it’s  our  way  of  life. 


The  people  in  white;  we’re  the  ones  you  can  count  on. 


Open  12  to  8,  Tuesday  to  Friday 
12  to  6,  Saturday 
Closed  Sunday  and  Monday 


COMPUTER  SYSTEMS  INCORPORATED 


500  Lake  Avenue,  Pasadena,  California  91101  (213)  684-331 1 


Khalsa  Computer  Systems,  Inc.  has  also  been  known  as  the  Byte  Shop  of  Pasadena  since  we  opened  in  1976. 
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Cutting 
the  Cost  of 
Digital  Displays 


By  R.  O.  Whitaker 

The  personal  computer  often  communicates  with 
peripheral  devices  having  digital  displays.  Encoder 
chips  plus  7-segment  digits  presently  are  used  to  meet 
the  digital  display  requirement.  Substantial  cost  savings 
plus  an  increase  in  reliability  may  be  realized  if  "Com- 
puter Compatible  Digits”  are  used.  Such  digits  appear 
on  the  face  of  the  hobbyist  clock  shown  in  Photo  t. 
White  lines  are  painted  on  a black  background  with  an 
LED  embedded  in  each  line.  The  digits  may  be  purchased 
commercially  for  64®  per  digit,  or  the  user  may  paint 
them  on  a faceplate  and  install  the  LEDs.  The  LEDs  are 
driven  directly  from  TTL  logic.  There  is  no  requirement 
for  an  encoder-driver. 

Figure  1 shows  the  weighting  of  the  elements  of  the 
triangular  digit.  Figure  2 shows  the  digits  zero  to  fifteen. 
In  most  cases  the  zero  may  be  indicated  by  an  absence 
of  the  other  elements.  However,  in  handwritten  material, 
a definite  zero  etement  is  generally  necessary. 


It  is  a human  tendency  to  be 
attracted  to  the  lit  LEDs  — to  prefer 
operation  in  positive  logic. 
However,  only  a little  practice  results 
in  accommodation  to  negative  logic. 


The  simplicity  of  interfacing  the  digit  to  TTL  logic  is 
indicated  by  Figure  3.  The  7490  chip  is  a decimal 
counter.  The  BCD  outputs  feed  to  the  four  resistors  and 
then  to  the  LEDs.  The  anodes  of  the  LEDs  connect  to  a 
positive  voltage,  generally  five  volts.  The  resistors  limit 
the  current  to  a safe  value  — 8 ma  is  a good  figure.  The 
LEDs  are  lit  for  zeroes  rather  than  for  ones.  Operating  in 
"Negative  logic"  is  preferable  since  TTL  can  sink  16  ma 
while  outputting  a zero,  but  can  source  only  1.6  ma 
while  outputting  a one.  Consequently,  the  LEDs  can  be 
much  more  brightly  lit  when  operated  in  negative  logic. 


It  is  a human  tendency  to  be  attracted  to  the  lit  LEDs  — 
to  prefer  operation  in  positive  logic.  However,  only  a lit- 
tle practice  results  in  accommodation  to  negative  logic. 

But  why  use  the  white  line  digit?  Why  not  just  place 
the  LEDs  in  a row  as  has  been  done  since  the  day  com- 
puters were  introduced?  The  eye  associates  an  LED 
with  a line  more  positively  than  with  a position  in  a 
horizontal  row.  A second  and  far  more  important  advan- 
tage of  the  CCD  is  realized  when  data  is  read  from  a 
display  and  recorded  by  hand.  The  CCD’s  may  be  hand- 
written with  ease.  Dots  cannot. 

Note  the  digits  zero  to  fifteen  appearing  in  Figure  2. 
Practice  writing  them.  Lise  the  high  dot  for  a zero.  You 
wilt  find  that  the  pencil  must  be  raised  from  the  paper 
for  only  the  six  and  the  eleven.  If  you  confuse  a two  with 
an  eight  (or  a one),  include  the  zero  dot  at  the  top  of  the 
"two".  If  you  confuse  the  three  with  the  nine,  slope  both 
lines  of  the  three  downward  and  to  the  right.  If  you  con- 
fuse the  ten  with  the  nine,  slope  both  lines  of  the  ten 
downward  and  to  the  left. 

But  why  not  use  conventional  Arabic  digits  when  re- 
cording data  from  such  a display?  You  may.  In  fact,  con* 
ventional  characters  must  be  used  if  you  are  using  a 
conventional  typewriter.  If  the  data  is  hexadecimal,  use 
of  the  CCD  prevents  confusion  which  may  result  from 
letters  of  the  alphabet  in  conventional  HEX  notation. 

A more  important  reason  for  recording  data  in  CCD’s 
is  that  elements  in  the  display  digit  are  directly  associ- 
ated with  elements  in  the  written  character.  The  mind 
need  not  bother  with  an  interpretation  process. 

A third  reason  is  of  far  greater  import.  If  you  use  some 
care  in  positioning  the  digits  (and  include  a zero  dot  in 
every  digit),  the  data  you  record  may  at  a later  time  be 
fed  to  a computer  via  a very  simple  reader.  The  reader 
may  be  a matrix  of  just  five  photocells  — no  character 
recognition  system  or  program  required.  The  cells  are 
positioned  relative  to  each  other  such  that  then  the  fifth 
cell  is  over  a zero  dot,  the  other  four  cells  are  over 
respective  lines  of  the  digit.  The  matrix  of  cells  scans  a 
row  of  digits  from  left  to  right.  When  the  fifth  ceil  sees  a 
zero  dot,  the  other  four  cells  are  interrogated.  Their  out- 
puts form  an  appropriate  computer  word  for  represent- 
ing the  digit  scanned. 
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f APPLE  II  SERIAL  I/O 


TV.  TYPEWRITER 


8K  STATIC 


Part  no.  106 
■ Stand  atone  TVT 
• 32  char/ line,  16 
lines,  modifications 
for  64  char/ line  in- 
cluded • Parallel 
ASCII  [TTL)  input  • 

Video  output  * 1 K 
on  board  memory  • 

Outpul  for  compu- 
ter controlled  cur- 
sor * Auto  scroll  • 

Non  destructive  curser  * Curser  inputs:  up,  down,  left, 
right,  home.  EOL,  EOS  • Scroll  up.  down  • Requires  +5 
volts  at  1.5  amps,  and  -12  volts  at  30  mA  • All  7400,  TTL 
chips  * Char  gen.  2513  * Upper  case  only  * Board  only 
$39.00;  with  parts  $145.00 


INTERFACE  * 


Part  no.  2 

Baud  rate  is  continuously  adjustable 
from  0 to  30,000  • Plugs  into  any  periph- 
eral connector  • Low  current  drain.  RS- 
232  inpul  and  outpul  • On  board  switch 
selectable  5 to  8 data  bits,  1 or  2 stop 
bits,  and  parity  or  no  parity  either  odd  or 
even  • Jumper  selectable  address  * 

SOFTWARE  * Input  and  Output  routine 
from  monitor  or  BASIC  to  teletype  or  other  serial  printer. 
• Program  for  using  an  Apple  II  for  a video  or  an  intelli- 
gent terminal  Also  can  output  in  correspondence  code 
to  interface  with  some  selectrics.  Board  only  — $15.00; 
with  parts  — $42.00;  assembled  and  tested  — $62.00. 


RAM 


Part  no.  300 

* 8K  Altair  bus  memory  * 

Uses  2102  Static  memory  chips  * Mem- 
ory protect  * Gold  contacts  * Wait  states  * On 
board  regulator  * S-100  bus  compatible  • Vector 
input  option  • TRI  state  buffered  * Board  only 
$22,50;  with  parts  $160,00 


RF  MODULATOR* 


MODEM 


Part  no,  109 

• Type  103  * Full  or  half 
duplex  * Works  up  to  300 
baud  * Originate  or  Ans- 
wer • No  coils,  only  low 
cost  components  • TTL 
input  and  output-serial  • 

Connect  8 ohm  speaker 
and  crystal  mic.  directly  to  board  * Uses  XR  FSK 
demodulator  * Requires  +5  volts  ■ Board  $7.60; 
with  parts  $27,50 


DC  POWER  SUPPLY* 

Part  no,  6085 

• Board  supplies  a regulated  +5  volts 
at  3 amps..  +12,  -12.  and  -5  volts  at 
1 amp,  * Power  required  is  8 volts  AC 
at  3 amps.,  and  24  volts  AC  C.T  at  1 5 
amps.  * Board  only  $12,50;  with 
parts  excluding  transformers  $42.50 


TAPE  INTERFACE  * 

Part  no.  1 11 

* Play  and  record  Kansas 
City  Standard  tapes  * 

Converts  a low  cost  lape 
recorder  to  a digital  re- 
corder * Works  up  to  1200 
baud  * Digital  in  and  out 
are  TTL-sehal  * Output  of 
board  connects  to  mic.  in 
of  recorder  * Earphone  of 
recorder  connects  to  input  on  board  * No  coils  * 
Requires  +5  volts,  low  power  drain  * Board  $7.60; 
with  parts  $27.50 


TIDMA 


Part  no.  1 1 2 

* Tape  Interface  Direct  Memory  Access  * Record 
and  play  programs  without  bootstrap  loader  (no 
prom)  has  FSK  encoder/ decoder  for  direct  con- 
nections to  low  cost  recorder  at  1200  baud  rate, 
and  direct  connections  for  inputs  and  outputs  to  a 
digital  recorder  at  any  baud  rate.  * S-100  bus  com- 
patible * Board  only  $35.00;  with  parts  $110.00 


UART  & BAUD  RATE 
GENERATOR* 

* Converts  serial  to  parallel  !»,,■  ft 

and  parallel  lo  serial  * Low  ' 

cost  on  board  baud  rate  jl  j|jp 

2400  * Low  power  drain  +5  I M : 

volts  a n d - 1 2 vo It s re q u i rod  ill  L 

* TTL  compatible  * Alt  characters  coni  a in  a start  bit,  5 to 
8 data  bits,  1 or  2 stop  bits,  and  either  odd  or  even  parity. 

* All  connections  go  to  a 44  pin  gold  plated  edge  connec- 
tor • Board  only  $12.00:  with  parts  $35.00  with  connector 
add  $3.00 


Part  no.  107 

* Converts  video  lo  AM  modu- 
lated RF,  Channels  2 or  3.  So 
powerful  almost  no  tuning  is  re- 
quired. On  board  regulated 
power  supply  makes  this  ex- 
tremely stable.  Rated  very 
highly  in  Doctor  Dobbs'  Journal.  Recommended 
by  Apple.  * Power  required  is  1 2 volts  AC  C.T.,  or 
+5  volts  DC  * Board  $7.60;  with  parts  $13.50 


RS  232/TTY  * 
INTERFACE 


Part  no.  600 

* Converts  RS-232  to  20mA 
current  loop,  and  20mA  current 
loop  to  RS-232  * Two  separate 
circuits  * Requires  +12  and  -12 
volts  * Board  only  $4,50,  with 
parts  $7,00 


RS  232/TTL* 
INTERFACE 


Part  no  232 

* Converts  TTL  to  RS-232, 
and  converts  RS-232  to 
TTL  * Two  separate  circuits 

* Requires  -12  and  +12  volts 

* All  connections  go  lo  a 1 0 pin  gold  plated  edge 
connector  • Board  only  $4.50;  with  parts  $7.00 
with  connector  add  $2.00 


ELECTRONIC  SYSTEMS 

To  Order: 


Dept.  IA,  RO.  Box  21638,  San  Jose,  CA.  USA  95157 


r 1 

m 

VJSA  1 

l:  i 

Mention  part  number  and  description,  For  parts  kits  add  “A"  to  part  number.  In  USA,  shipping  paid  for  orders  accompanied  by  check,  money  order,  or 
Master  Charge,  BankAmericard,  or  VISA  number,  expiration  dale  and  signature.  Shi  pping  charges  added  to  C.O.D,  orders.  California  residents  add  6.5% 
for  tax.  Outside  USA  add  10%  lor  air  mail  postage,  no  COD  S Checks  and  money  orders  must  be  payable  in  US  dollars.  Parts  kits  include  sockets  for  all 
ICs,  components,  and  circuit  board.  Documentation  is  included  with  all  products.  All  items  are  in  stock,  and  will  be  shipped  the  day  order  is  received  via 
first  class  mail.  Prices  are  in  US  dollars.  No  Open  accounts  To  eliminate  tariff  in  Canada  boxes  are  marked  “Computer  Parts”  Dealer  inquiries  invited 
24  Hour  Order  Line:  (408)  226-4064  * Circuits  designed  by  John  Bell 
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SUBSCRIPTION 
APPLICATION  FORM 

PAYMENT  MUST  ACCOMPANY  FORM 

SUBSCRIPTION  FEE  per  year:  $14.00  U.S.; 

$16.00  Canada/Mexico;  $24.00  Foreign. 

Must  be  in  U.S.  funds  drawn  on  a U.S.  bank. 

Make  check  payable  to: 

Mi»rnr  A«r  /iar  ^ 

illl  I ClllflLC  Magazine 

P.O.  Box  1234,  Cerritos,  CA  90701 


Name  Title 

Company  _____ 

Home  Address  

City State Country Zip 

Date Signature  

L-i  CHECK  O MONEY  ORDER  ObI  l . I 

Account  # Expires 


PLANNING  TO  MOVE? 

Let  us  know  8 weeks  in  advance  so  that  you  won’t  miss  a 
single  issue  of  INTERFACE. 

Attach  old  label  where  indicated  and  print  new  address  in 
space  provided.  Also  include  your  mailing  label  whenever 
you  write  concerning  your  subscription.  It  helps  us  serve 
you  promptly 


If  you  have  no  label  handy,  print  OLD  address  here. 

Please  print 

Name 

Company 

Address 

City  State  Zip  Code 

Affix  Label  Print  NEW  address  here 


Name 

Company 

Address 

City  State  Zip  Code 

MAIL  COMPLETED  CARD  TO: 

i ■ iai rnr/i am r r\ mm  r 

11 U I CDfiflLC  13  C Magazine 

P.O.  Box  1234,  Cerritos,  CA  90701 
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You  may  care  to  do  some  arithmetic  using  CCD’s.  You 
will  find  that  some  operations  become  trivial  — like  the 
adding  of  2 and  4.  Write  the  two  line,  then  add  the  four 
line  to  it.  The  result  is  a six.  No  thought  required. 

Now  for  some  practice. 

1.  If  you  were  to  procure  a set  of  drills  sized  as  indi- 
cated in  Figure  4 (hexadecimal  inches),  for  what 
sizes  would  you  ask  the  storekeeper? 

2.  Identify  the  historical  dates  (given  in  decimal)  ap- 
pearing in  Figure  5. 


If  you  have  the  dates  correctly  identified,  a schematic 
and  parts  list  for  the  clock  will  be  forwarded  to  you. 
Write  to  B.  O.  Whitaker,  4719  Squire  Drive,  Indianapolis, 
IN  46241. □ 
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Software 
Collection! 

Business  Programs  For 

AM-IOO 

PCJy-8813 

Send  $3.95  for  I 
fully  illustrated  catalog  w/| 
instructions,  flow  charts, 
print  outs-A/Ri  G/l_( 
Payroll,  Inventory,  etc. 
(programs  are  $25-$250> 

BYTE  SHOP. 

Ihe  affordable  computer  store 

4 west  mission 
santa  barbara,  ca 
93101 

(805)  966-2638 
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BITS 


ni 


* 


BfTE5 


SERVES  YOU  WITH: 


Digital  Group 
I MS  A I 

Industrial  Microsystems 
Micro  Design 
North  Star 
PerSei 

Pickles  & Trout 


Poly  Morphic  Systems 

Selector  m 

Solid  State  Music 

Soroc 

Tar  bell 

Technical  Design  Labs 
Vector  Graphic 


CLOSED  FOB  VACATION  - JULY  17  TO  AUGUST  14 


BITS  N BYTES 
College  Business  Park 
679  tJD ” S.  State  College  Blvd. 
Fullerton,  Calif.  92631 
(714)  S79'8386 
NEW  HOURSI 
11  A.M.  -6  P.M.  M F 
12-5  P.M,  Sat. 


"tt  i r 


Our  Representative  In  San  Diego!  Jim  Farthing 
(714)  421-1041 
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FALL  SPECIALS  FOR 
YOUR  SOUTHWEST  AND 
MIDWEST  MICROS! 


SWTPCO  8k  Memory 

NEW  LOW  PRICE 

MP8-M  Kit $200.00 

Assembled  250.00 


'SPECIAL* 

SWTPCO  MP-6800/I  Kit  with  4k 
Memory  — We’ll  throw  in  a MPA-2b 
Circuit  Board  so  you  can  up  grade  to 
the  DASH  II 

SPECIAL  PRICE.  355.00 

Hurry  We  Have  Just  Three  Left! 

SWTPCO  DMA-F1  Dual  Sided  Dual 
8”  Drive  with  Flex  DOS 


DMA-F1  Kit 2000.00 

Assembled 2095.00 

TSC  Editor/ Assembler 

for  SWTPCO  MF-68  63.00 

for  SWTPCO  DMA-F1  ..  100.00 

TSC  Text  Processor 

for  SWTPCO  MF-68  50.00 

for  SWTPCO  DMA -FI  ...75.00 


WHAT’S  NEW  IN  MEMORY. . . 

Smoke  Signal  Broadcasting 
M16A  16k  New  Low  Price! 


379.00 

MSI  RAM- 16 

Allows  Bank  Select!  ....  450.00 

Microworks  Digisector  . . . 169.95 
Hook  up  a Camera-Pix! 


New  From  MICRO-TERM,  INC. 

See  The  New  MIME-I  Terminal  12” 
Diag.  Measure  Monitor  24-80 


Characters  — Programmable 

Intensity  — Protected  Fields 

JUST! 750.00 


2210  Bellflower 
Boulevard 
Long  Beach,  CA 
90815 

(213)  598*0444 

VISA  - MASTER- 
CHARGE 

CIRCLE  INQUIRY  NO.  66 


A-VIDD 

electronics  co. 


Program  Development  System 

The  powerful  PDS  assembly  language 
development  system  is  available  for  8080  or 
Z80  microcomputers  with  at  least  one  disk 
drive.  PDS  includes  an  Interactive  assembled 
editor,  a relocating  macro  assembler,  a relocat- 
ing linking  loader,  a string-oriented  text  editor, 
and  a trace  debugger/disassembler/monitor. 
PDS  features  full  Z8Q  capability  while  remain- 
ing fully  operational  on  any  8080  machine. 

The  assemblers  favor  the  INTEL  Instruction 
mnemonics,  treating  the  Z80  superset  as  a 
logical  and  syntactical  extension.  The  debug 
module  features  breakpoint  or  single-step  exe- 
cution of  programs,  with  trace  display  of  all 
register  contents,  flag  status,  a memory  win- 
dow, and  the  mnemonics  of  the  instruction 
just  executed  and  the  next  instruction  to  be  ex- 
ecuted. PDS  supports  modular  program  devel- 
opment: large  programs  can  be  developed  in 
easily  manageable  segments. 

While  the  many  features  of  PDS  will  satisfy 
the  demands  of  the  most  sophisticated  pro- 
grammer, PDS  affords  an  exceptional  educa- 
tional environment  for  beginning  assembly 
language  programmers.  The  interactive  combi- 
nation of  the  ASMB  editor/assembler  and  the 
DEBUG  trace  program  allows  the  user  to 
witness  operation  of  his  program. 

Versions  of  PDS  are  available  on  diskette  for 
the  North  Star  DOS  or  Micropoiis  MOD  II 
MDOS,  ready  to  run  with  over  100  pages  of 
documentation,  for  only  $99.  A CP/M  version  of 
PDS,  without  the  relocation  feature,  is  avail- 
able on  8”  diskette  for  $75. 

To  order  or  for  more  information  contact 
Allen  Ashley,  395  Sierra  Madre  Villa,  Pasadena, 
CA  91107,  (213)  793-5748. 

CIRCLE  INQUIRY  NO.  122 

Micro  Business  Software  Package 

A powerful,  general  business  software  pack- 
age, developed  especially  for  retail  computer 
dealers  and  OEMs  interested  in  marketing 
small  business  computer  systems,  has  been  in- 
troduced by  DeMarco  Shatz  Corporation,  spe- 
cialists in  mini/micro  software  and  systems. 


The  software  package,  GBS-1G00,  is  compat- 
ible with  all  major  microcomputer  systems  in- 
cluding 8080  and  Z-80  based  systems.  It  is  writ- 
ten in  OPUS/THREE,  a newly  developed  ex- 
tended stack-oriented  form  of  BASIC  that  has 
features  to  eliminate  repetitive  programming 
tasks. 

Functions  of  the  GBS-1000  include  inventory 
control,  sales  entry,  accounts  receivable,  ac- 
counts payable,  purchasing,  general  ledger 
and  maintenance  of  data  files. 

For  prices  and  more  information  contact  De- 
Marco Shatz  Corp.,  952  Manhattan  Beach 
Blvd.,  Manhattan  Beach,  CA  90266,  (213) 
545-4539. 

CIRCLE  INQUIPY  NO*  123 


Seven-X  is  Flexible  and  Expandable 

The  ECD  SEVEN-X  microcomputer  system  is 
a display  processor  which  easily  handles  for- 
mats of  up  to  132  columns,  permitting  direct 
display  of  line  printer  oriented  data.  Software 
can  modify,  in  real  time,  virtually  every  display 
parameter. 


Every  system  operates  through  a powerful 
central  system  bus  which  can  support  up  to  12 
displays  and  16  fully  independent  processors. 
A single  stack  can  hold  up  to  1 megabyte  of 
RAM. 

The  basic  system  consists  of  one  16K  cen- 
tral processor,  one  display  processor  and  one 
general  I/O  and  system  support  board.  Also  fur- 
nished are  a power  supply,  one  expansin  slot,  a 
software  library,  keyboard,  universal  serial  I/O, 
multi-channel  3-bit  A/D  and  D/A,  and  external 
I/O  bus. 

Less  monitor  and  mass  storage  options: 
$3900.  Delivery  is  30  days  ARO.  For  more  infor- 
mation contact  Richard  Eckhardt,  ECD  Corp., 
196  Broadway,  Cambridge,  MA  02139,  (817) 
661-4400. 

CIRCLE  INQUIRY  NO.  115 

6800  Disk  Operating  System 

SDOS  is  a Disk  Operating  System  for  6800 
microprocessors  with  at  least  32K  of  RAM  and 
floppy  (or  other)  disk  drive.  SDOS  can  support 
64 K RAM  and  any  number  or  mixture  of  disk 
drives  on-line. 

SDOS  provides  a friendly  environment  for 
application  software  or  development  tasks.  It 
supports  both  random  (accessible  to  the  byte) 
and  sequential  disk  files,  device  independent 
I/O,  a user  customizable  command  interpreter, 
and  easy  tailoring  of  the  disk  drivers  so  that 
SDOS  can  be  adopted  to  virtually  any  disk 
hardware. 

New  disk  files  are  created  automatically  as 
needed.  SDOS  does  all  space  management  on 
a dynamic  basis,  so  files  can  grow  or  shrink  as 
desired. 

Command  files  allow  pre-packaged  se- 
quences of  keyboard  commands  to  be  execu- 
ted automatically,  without  operator  Interven- 
tion. Errors  are  reported  to  the  user  by  English 
messages  instead  of  cryptic  numbers. 

The  assembly  language  Interface  to  SDOS  is 
precisely  that  of  the  Software  Dynamics  I/O 
package  interface,  so  that  alt  available  SD  soft- 
ware can  be  run  under  SDOS  without  change. 

Versions  of  SDOS  are  now  available  for  Mid- 
west Scientific  Instruments,  Cincinnati  Mila* 
cron  Model  20,  Electronic  Product  Associates 
Micro-68,  and  Wavemate  6800  systems.  Several 
other  6800  computer  systems  should  have  ver- 
sions of  SDOS  available  soon. 

For  more  information  contact  Software 
Dynamics,  17914  S.  Laurel  brook  PL,  Cerritos, 
CA  90701,  (213)  926-6492. 

CIRCLE  INQUIRY  NO,  110 
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Xitan  Now  Marketing  XDB* 

Xitan’s  new  softwaie  Disk  BASIC  (XDB)  in- 
terpreter, for  use  with  Z-808  microcomputers 
using  a CP/M'  disk  operating  system  in  at  least 
32K  of  memory  provides  a wide  range  of  func- 
tions and  commands  to  build  a powerful  and 
highly  flexible  system  for  businesses,  scien- 
tific, engineering  or  personal  computing  ap- 
plications. 

Beyond  the  features  found  in  most  BASIC 
software  interpreters,  XDB  will  support  a con- 
sole, reader,  punch  printer  and  multiple  disk 
files.  Through  the  use  of  LOAD  GO  commands, 
XDB  permits  program  chaining  and  program 
overlay  operations.  The  TRACE  function  pro- 
vides a visual  display  of  lines  as  they  are  ex- 
ecuted to  simplify  the  program  debugging. 

XDB  with  faster  program  execution  also  sup- 
ports additional  mathematical  functions 
LOGIO,  FIX,  PI  and  EE;  additional  string  func- 
tions; XDB  allows  the  programmer  to  intercept 
error  conditions;  global  editing  of  a BASIC  pro- 
gram; use  of  a PRIVACY  statement  to  protect 
proprietary  source  programs.  Files  may  be 
opened  in  I/O  sequentials,  Random  Access  or 
Update  modes.  All  devices  are  supported  in 
single  byte  I/O. 

Using  only  18K  XDB  is  able  to  provide  for  a 
growing  set  of  capabilities. 

XDB  comes  complete  with  a user’s  manual 
and  is  priced  at  $159.00.  For  more  information, 
contact  Judy  Goodman,  Xitan,  Inc.,  1101-H 
State  Rd.,  Research  Park,  Princeton,  NJ  08540, 
(609)  921-0321. 

#XDB  is  a registered  trademark  of  Xitan. 

•Z-80  is  a registered  trademark  of  Zilog. 

'CP/M  is  a registered  trademark  of  Digital  Research. 

CIRCLE  INQUIRY  NO.  126 

KS300  Series 

The  new  KS300  series  of  triple  output  power 
supplies  are  designed  for  the  most  demanding 
of  small  computer  applications.  Everything  is 
provided:  power  fail,  clock  signal,  and  se- 
quencing of  output  voltages. 


The  three  output  voltages  are  fully  regulated 
for  line  and  load  variations  within  ±0.2%.  All 
are  fully  protected  by  current  foldback,  over- 
voltage protection,  and  overtemperature  pro- 
tection. 

A unique  feature  of  the  KS300  is  the  pro- 
gramming circuitry  which  will  not  allow  the 
+ 12  (or  the  + 15)  converter  to  turn  on  until  the 
+ 5 output  is  above  4.5  volts,  thus  assuring 
that  the  computer  logic  is  on  before  peripher- 
als or  memory. 

Price  is  $428.00  in  100  quantities  with  three 
standard  models  currently  available.  For  more 
information  contact  Digital  Power  Corp.,  2060 
The  Alameda,  San  Jose,  CA  95126,  (408) 
946-2820,  Claude  Adkins. 

CIRCLE  INQUIRY  NO.  127 

Z BUG  is  Coming 

Z Bug  is  Xitan’s  dynamic  software  debug- 
ging utility.  When  used  with  Xitan’s  Macro 
Assembler,  Z Bug  provides  powerful  versatile 
techniques  for  developing  assembly  language 
programs. 

Z Bug  extends  the  standard  debugging  tools 
of  memory,  register  examination  and  break- 
points by  adding  user-controlled  data  format- 
ting, highly  flexible  trap  capabilities  with  trac- 
ing and  powerful  expressing  evaluation  of 
user-entered  data. 


Z Bug  can  be  used  as  a debugging  tool  after 
learning  a few  simple  commands.  Its  real  vers- 
atility, however,  lies  in  its  ability  to  be  loaded 
as  "high”  as  possible  to  leave  maximum 
memory  space  for  the  user's  program  as  well 
as  Z Bug’s  ability  to  evaluate  Boolean  expres- 
sions and  to  utilize  expressions  as  arguments. 

Z Bug  is  designed  for  use  with  a Z-80*  CPU 
microprocessor  such  as  Xitan’s  Alpha  series 
microcomputers  and  under  a CP/M*  disk  oper- 
ating system.  Z Bug  currently  requires  13.25K 
bytes  including  data  areas. 

Z Bug  comes  with  an  operating  manual, 
which  includes  a full  section  on  exploring  ad- 
vanced ideas  and  Z Bug  capabilities,  at  a price 
of  $89.00. 

For  more  information  contact  Judy  Good- 
man, Xitan,  Inc.,  1101-H  State  Rd.,  Research 
Park,  Princeton,  NJ  08540,  (609)  921-0321. 

*Z-80  is  a registered  trademark  of  Zilog 
•CP/M  is  a registered  trademark  of  Digital  Research 
CIRCLE  INQUIRY  NO.  120 

Low  Cost  Rigid  Disk  from  CalComp 

The  Marksman  is  a 20  MB,  single-platter 
Winchester  technology  disk  drive.  The  combi- 
nation of  Winchester-type  technology  for  high 
performance  with  floppy  disk  techniques  for 
low  cost  provides  for  significant  benefits  in 
terms  of  service  life  and  reliability.  No  pre- 
ventive maintenance  is  required  for  Marksman 
and  the  drive  is  designed  to  exceed  8000 
hours,  MTBF. 


Marksman  comes  standard  with  a VFP  data 
separator.  It  is  power  supply  compatible  with 
floppy  disk  systems  and  has  provision  for  the 
mounting  by  customer  designed  formatters 
and  controllers. 

Marksman  is  priced  under  $1,300  in  OEM 
quantity.  For  more  information  contact 
CalComp,  Inc.,  2411  W.  La  Palma  Ave., 
Anaheim,  CA  92801,  (714)  821-2541. 

CIRCLE  INQUIRY  NO.  121 

Auto-Answer  Auto-Dial  Modem 

An  auto-answer,  auto-dial,  low-speed  modem 
for  the  Digital  Equipment  Corporation  LSI-11, 
LSI-11/12,  and  PDP-11/30  computer  families  is 
available  from  Nortek,  Inc. 

The  complete  system,  contained  on  a "dual 
width"  board,  provides  computer  controlled 
answering  and  origination  of  data  communica- 
tion functions,  when  used  in  conjunction  with  a 
Telco  “CBS”  type  DAA  unit.  Software  select- 
able baud  rates  include  110,  134.5,  300  and  600 
baud.  Number  of  data  bits  and  parity  are  also 
software  selectable,  enabling  use  with  most 
available  data  communications  terminals. 
Emulating  a DEC  DLV-11E  serial  interface,  the 
modem  is  software  transparent  to  the  RT-1 1 V3 
and  TSX  operating  systems,  when  used  in 
auto-answer  mode. 

Typical  applications  include  remote  time- 
sharing and  data  entry,  automated  data  collec- 
tion and  reduction  systems,  store  and  forward 
communications  systems,  and  intelligent  ter- 
minals. 

The  basic  unit  includes  interconnecting 
cable  for  the  DAA,  software  for  an  auto-dialing 
"device  handler",  and  is  priced  at  $650.00.  Ad- 
ditional software  is  available  for  intelligent  ter- 
minal use.  OEM  inquiries  are  Invited.  For  more 
information  contact  Nortek,  Inc.,  2432  NW 
Johnson,  Portland,  OR  97210. 

CIRCLE  INQUIRY  NO.  111. 


-N 

A-V1DD 

Is  Your  Headquarters  For 
APPLE  II 


APPLE  DISK  II  (in  stock) 
APPLESOFT  II  ROM 
(in  stock) 


•APPLE  16k $1195.00 

‘APPLE  RS-232  180.00 

Communications  card 
•APPLE PARALLEL  ...  180.00 
Printer  Card 

•APPLE  MODEM  II A . . . 495.00 
with  Communications  Card 
•APPLE  PROGRAMMERS  50.00 
Aide  *1 

•APPLE  HOBBY  CARD  . . 24.00 


DOW  JONES  STOCK 
Analysis  with  APPLE  II 

Now  with  your  Apple  II  and  A 
modem  computer  you  can  be  on 
line  with  the  DOW  JONES  COM- 
PUTER and  get  up  to  the  minute 
financial  data  on  any  company. 
Your  APPLE  II  will  also  be  able  to 
do  evaluation  of  a stocks  potential 
by  looking  at  data  for  the  past  90 
days.  A-VIDD  has  the  contracts 
for  this  service. 


'Speechlab  20A 189.00 

*AC  Control  Interface  Card  95.00 
(Controls  up  to  4 AC 
control  modules  below:) 

*AC  Control  Module 35.00 

(Switches  4 AC  Circuits) 

*M  & R Sup-R-Mod  II  ....  34.95 
UHF  Modulator 


A-VIDD  has  over  200  pro- 
grams for  the  Apple  II.  Ask  for 
our  software  list! 


A-VIDD 

electronics  co. 


2210  Bellflower 
Boulevard 
Long  Beach.  CA 
90815 

(213)  598-0444 


VISA  - MASTER- 
CHARGE 
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Boards  ...  or  Complete  Systems 


The  best  price  and  delivery  is  from  MiniMicroMart! ! ! 


our  , 

CROMEMCO  SYSTEM  3 (order as  02-5503-0)  List  $5990  . . .CASH  PRICE  $4999 

Features  4 MHz  CPU,  32K  of  RAM,  dual  PerSci  8"  floppy  disk  drive  (and  provision  for  installing  two  additional  drives), 
RS232C  Interface,  Printer  Interface;  assembled  and  tested,  ready  to  use. 

CROMEMCO  SYSTEM  2 (order  as  02-5502-0)  List  $3990  . . CASH  PRICE  $3390 

MODEL  31 00  CRT  TERMINAL  (order  as  02-7500-0)  List  $1595 1350 

MODEL  3703  LINE  PRINTER,  180  cps  bidirectional  (order  as 

2545 


NORTH  STAR 


DYNABYTE 


CASH 

PRICE 


$280 


02-7400-0)  List  $2995 

Z-2  Computer  System,  Kit  lor  rack  ^ASH 
mourning,  Z-8Q  processor,  21  slots,  - 

power  supply,  front  cover  panel 
List  $595  (order  as  02-5301 -Of $499 

Assembled  and  Tested,  ind,  fan  and 
all  edge  connectors  List  $995  (order  as 
02-5401  0)  List  $995  845 

Z-2D  Disk  Computer  System,  Kit 

Similar  lo  Z-2,  but  comes  with  floppy  disk 
controller,  DOS,  and  minifloppy  disk  drive. 

A complete  system  with  the  addition 
of  a RAM  Board  102-5302-0)  List  SI 495  1 270 

Assembled/Tested  f02 -5402-01 
List  $2095 1780 

CROMEMCO  BOARDS 

4 MHz  Single  Card  Computer, 

Kit  (order  02 -3511-0)  List  $395 335 

Assembled/Tested  (02-451 1-0)  $450  . 382 

16K  RAM  Card  with  Bank  Select, 

Kit  (order  02-3216-0)  list  $495 399 

Assembled /Tested  (02-4216-0)  $795  . . 599 

Bytesaver  PROM  Board  and  PROM 
Programmer,  Kit  without  PROM 

(order  as  02-3308-0)  List  $145 123 

Assembled/Tested  (02-4308-0)  Lisi  $245  208 

TU-ART  Digital  Interface,  Kit  (order 

as  02-3440-0)  List  $195 165 

Assembled/Tested  (02-4440-01  $295  , . 250 

Disk  Controller  Card,  Kit  (order  as 

02-3701-0  List  $395  335 

Assembled/Tested(02-4701-0)$595.  515 

TV  Dazzler,  Kit  (02  3501-0)  List  $215  1 82 

Assembled/Tested  102-4501-0)  $350  . 297 

Multiple  User  Basic  Now  Available! 

For  shipping,  add  $2  for  boards,  $5  for  floppy  disk  systems,  $10  for  Horizons,  $15  for  Cromemco  Z-2  and  Z-2D  Kits. 
Assembled  Cromemco  systems  are  shipped  freight  collect. 

Above  prices  subject  to  change  without  notice.  WRITE  FOR  FREE  CATALOG' 


CASH 

PRICE 

$1349 

1599 

1699 

1939 


HORIZONS 

Horizon  1 Kit  List  $1599  

Assembled /Tested  List  $1899 
Horizon  2 lw/2  drives)  Kit  List  $1999 
Assembled /Tested  List  $2349  , . , . 

4 MHz  Z-80  CPU  Board,  Kit  $199  . 1 69 

Assembled /Tested  List  $259 209 

16K  Dynamic  RAM  Board,  Kit 

(order  as  01-321 6-0)  Lisi  $399  329 

Assembled/Tested  (01-4216-01  $459  . 379 

Complete  Minifloppy  Disk  System 


w/ BASIC  and  drive,  Kit  List  $699  . 
Assembled /Tested  List  $799  , 


589 

689 


TERMINALS 

Hazeltine  1500  $1049.95 

Some  120  . . 849.95 

Lear  Siegler  ADM3A 849.95 

Intertube®  784.00 


CROMEMCO  DISK  SOFTWARE 

BASIC,  Fortran,  Assembler,  Cobol, 
Word  Processing  System,  Data  Base 
Management,  all  complete  with 
CMOS  disk  operating  system. 

List  $95  each $80  ea. 


57  Naked  Terminal  Assembled/ 

Tested  (order  G3-45DQ-0f  List  $350 

16K  Static  RAM  Module,  250ns 

(order  as  03-4216-2}  List  $555  .....  444 

Less  Write  Protect  (03*421 6-1  f ....  359 

32K  Static  RAM  Module,  250ns 

(order  03-4232-2)  List  $995  796 

MICROPOLIS 

1041  MacroFloppy®  in  enclosure 

(order  as  04-7701-0)  List  $695  625* 

1 042  MacroFloppy®  w/case  and  AC 

power  supply  (04-7702-0)  Lisi  $795  709  * 

1053  Dual  MetaFloppy®  (Order as 

04-7705-0)  List  $1895  1695* 

1 power  source  and  regulator  board  required, 

OTHER  MEMORY  BOARDS 

Morrow  1 6K  Static  Board,  450ns 

Kit  (order  08-3216-01  List  $299  . . $264.00 

Seattle  1 6K  Static  Board,  450ns, 
Assembled  Tested  (order  33-4216-4) 

List  $375  299.95 

SD  SALES  32K  Dynamic  w/32K,  Kit 

(10-3232-0)  List  $475  super  special  389.00 

15%  OFF  ON  ALLTDL 

Write  for  information  on  adapters 
and  accessories  for  TRS-80 
and  Heath  H-8. 


MiniMicroMart,  Inc. 


1618  James  Street,  Syracuse  NY  13203 
Phone  (315)422-4467 
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CIRCLE  INQUIRY  NO.  90 


SEPTEMBER  1978 


Automatic  Data  Error  Corrector 

The  ACCUCGM  9100  is  an  automatic  data  er- 
ror  corrector  that  detects  and  corrects 
99.999%  of  all  possible  errors  caused  by  chan- 
nel noise,  line  dropouts,  and  modem  loss  of 
synchronization. 


Error  corrects  is  accomplished  by  retrans- 
mitting all  erroneous  data  blocks,  utilizing  a 
unique  algorithm.  Data  throughput  is  continu- 
ous with  interruptions  only  to  retransmit  data 
blocks  received  in  error.  The  Accucom  9100  Is 
installed  on  4-wire,  full-duplex,  synchronous 
data  transmission  channels  and  operates  at 
speeds  up  to  9600  bps. 

Price  is  $2,420.  Delivery  is  30  days  ARO.  For 
more  information  contact  International  Data 
Sciences  Inc.,  Marketing  Dept,,  7 Wellington 
Rd.,  Lincoln,  R]  02865,  (401)  333-6200. 

CIRCLE  INQUIRY  NO,  119 

High  Power,  Compact  Switching 
Regulator  Power  Supply 

The  PM 2498  is  a line  of  tow-voltage,  high 
power,  high  current  switching  regulator  power 
supplies  rated  up  to  1.5KW  and  are  ideal  for 
large  computers  and  test  applications. 


The  PM 2498  Series  provides  a wide  range  of 
outputs  from  5 volts  at  300  amperes  to  48  volts 
at  32  amperes.  The  unit  has  the  ability  to  ride 
through  complete  drop-out  of  the  AG  input 
power  for  30  milliseconds. 

Up  to  10  or  more  PM 2498' s can  be  paralleled 
to  obtain  15,000  watts  or  more  of  well  regu- 
lated power. 

For  more  information  contact  Arnold  Hagi- 
wara,  Pioneer  Magnetics,  Inc.,  1745  Berkeley 
St.,  Santa  Monica,  CA  90404. 

CIRCLE  INQUIRY  NO.  117 

Realist  Develops  New  Screen  for 
Portable  Viewer 

The  new  screen,  developed  for  the  Agent  — 
newest  portable  microform  viewer  from  Realist 
— increases  image  contrast  and  definition. 
The  high  gain  screen  was  designed  for  maxi- 
mum clarity  and  readability  of  the  front- 
projected  image 


The  Agent  is  one  In  a series  of  four  new 
Realist  portable  viewers  which  project  a large, 
easy-to-read  image  which  can  be  viewed  by 
several  people.  The  small  rechargeable  battery 
pack  allows  the  portables  to  be  used  anywhere 
even  in  the  most  remote  locations. 

Priced  from  $96  to  $179,  the  portable  readers 
are  being  marketed  through  Realist  Microform 
Products  dealers.  For  more  information  con- 
tact Realist,  Inc.,  N93  W16288  Megal  Dr., 
Menomonee  Falls,  Wl  53051,  (414)  251-8100. 

CIRCLE  INQUIRY  NO.  114 

Special  Cassette 
for  Special  Programs 

Special  programs  that  need  to  be  the  first 
one  on  the  cassette  can  be  saved  on  a Program 
1 cassette.  This  cassette,  designed  for  per- 
sona! computing,  contains  four  minutes  of 
high  quality  audio  tape  on  each  side  and 
comes  inside  a protective  holder 


The  user  of  a personal  computer  requiring 
cassette  storage,  such  as  the  SOL,  the  PET, 
the  APPLE  and  the  Radio  Shack,  can  now  save 
one  or  two  important  programs  on  each  side  of 
a cassette  without  paying  for  or  wasting  the 
tape  in  the  middle. 

Suggested  retail  is  98  cents  at  better  com- 
puter stores  or  by  mail  from  The  Computer  Cor- 
ner, 200  Hamilton  Ave,,  White  Plains,  NY  10601. 

CIRCLE  INQUIRY  NO.  113 


SAVE  up  to  $1300 

on  the  Ultimate  Computer... 
a complete  Cromemco  SYSTEM  THREE! 


Use  the  SYSTEM  THREE  for  business  and  accounting, 
word  processing,  data-base  management,  science  and  engineer- 
ing, legal  and  medical,  and  for  classroom  applications. 


Your  complete  SYSTEM 
THREE  includes:  the  Z80 

microcomputer,  PerSci  dual 
disk  drives,  standard  32K  of 
memory,  and  standard  serial 
and  parallel  interfacing. 

Included  is  the  CRT  terminal 
which  displays  highly  legible 
characters  at  80  characters  per 
line  and  a 24-line  page  in  up- 
per and  lower  case.  Text  edit- 
ing and  a separate  numeric 
keypad  with  cursor  position- 
ing are  standard. 


The  high  speed  line  printer, 
also  standard  with  the  SYS- 
TEM THREE,  features  180 
characters  per  second,  132  col- 
umn width,  and  tractor  feed 
with  adjustable  forms  sizes. 


EXPAND  YOUR  SYSTEM 
THREE  CAPACITY 

Add  another  dual  disk  drive 
for  1,024,000  bytes. 

Increase  your  memory  capac- 
ity to  512,000  bytes. 

Turn  your  computer  into  a 
time-share  system  with  up  to 
seven  additional  terminals. 

APPLICATIONS  PROGRAMS 

Word  processing  and  business 
applications,  including  ac- 
counts receivable,  inventory, 
general  ledger  and  several 
others,  are  immediately  avail- 
able for  the  SYSTEM  THREE. 


FREE  SOFTWARE 

You  can  select  either  BASIC, 
FORTRAN  or  an  Assembler, 
free  with  your  SYSTEM 
THREE. 

The  entire  system  is  factory  assembled  and  tested.  A typi- 
cal system  can  be  leased  for  as  little  as  $280  per  month. 

CALL  NOW  to  find  out  how  much  you  can  save  on  your 
SYSTEM  THREE,  or  write  for  our  free  information  packet. 


Best  Pricing  Best  Delivery 

Sunshine  Computer  Company 

20710  South  Leapwood  Ave.  ■ Carso n,  California  90746  * (213)327-2118 
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CIRCLE  INQUIRY  NO.  98 


New  Core  Memory  for 
Microprocessor  Applications 

Electronic  Memories  and  Magnetics  has 
available  a core  memory  system  designed  to 
interface  with  National  PACE  in  applications 
such  as  programmable  process  controllers, 
where  non-volatile  memory  is  required. 


The  Micromemory  3800  is  an  8K  x 16  random 
access  core  memory  system.  It  is  complete 
with  timing,  control,  decode  drive  circuitry, 
and  address/data  registers  on  an  81/2”x11” 
printed  circuit  card. 

Single  unit  price  for  the  Micromemory  3800 
is  $850  with  substantial  OEM  discounts  avail- 
able. For  more  information  contact  Joseph 
Ryan,  Electronic  Memories  & Magnetics  Corp., 
12621  Chadron  Ave.,  Hawthorne,  CA  90250, 
(213)  644-9881. 

CIRCLE  INQUIRY  NO.  110 

Use  of  a Logic  Analyzer  to 
Debug  a Microprocessor 

An  example  of  how  to  use  a logic  analyzer  to 
debug  a microprocessor-based  process  con- 
trol system  is  presented  in  an  application  note 
now  available  from  Tektronix. 

Two  common  problems  in  debugging  such 
systems  are  described  in  the  four-page  note. 
One  considers  an  interface  fault  and  the  other 
an  intermittent  system  input  error. 


PME-l  improves 
your  PET  3 ways 


Now  an  expansion 
memory  board  for 
your  PET 


16K  ($550) 
24K  ($650) 
32K  ($750) 

• Mounts  easily  inside  your 
PET  chassis 

• Uses  your  PET's  transformer 
without  degradation  of  your 
system 

• Full  6 month  limited 
warranty 

• Full  manual  with  graphic 

display  memory  test 
that  shows  chip 
layout 


Dealer  Inquiries  Invited 
For  a complete  spec  sheet  write: 

COMPUTER  MART  SYSTEMS 


13  East  30th  Street 

New  York,  New  York  10016 

212-686-7923 


PET  is  a registered  TM  of 
Commodore  Business  Machines,  Inc. 


2-4  weeks  delivery 


The  applications  note  points  out  that  effi- 
ciency, speed,  accuracy  and  throughput  of  pro- 
cess control  systems  can  be  increased 
dramatically  by  implementing  microprocesor 
control.  But  both  the  design  and  debugging  of 
such  systems  can  be  time-consuming  with  as 
much  as  50%  of  that  time  spent  debugging  the 
prototype.  A logic  analyzer  can  considerably 
reduce  time  and  effort  in  design,  debugging 
and  troubleshooting  such  digital  systems. 

For  a copy  of  the  application  note  "Debug- 
ging a Microprocessor-Based  Process  Control 
System,”  contact  Tektronix,  Logic  Develop- 
ment Products,  P.O.  Box  500,  Beaverton,  OR 
97077,  (503)  644-0161. 

CIRCLE  INQUIRY  NO.  124 

Hardware/Software  Debug  System 

DB/65  is  a stand-alone  debug  system  for  the 
MOS/technology,  Synertek  and  Rockwell  6500 
microprocessor  family.  The  PROM  resident 
DB/65  monitor  includes  hardware  breakpoint, 
eight  software  breakpoints,  an  infinite  number 
of  real-time  software  breakpoints  using  the 
‘BRK’  instruction,  symbolic  disassembly  of 
user  program,  program  trace  of  instructions 
and  registers,  scope  synch  output,  single  step, 
and  a software  stack  of  instruction  addresses. 


DB/65  comes  with  2K  of  static  RAM  with 
sockets  for  an  additional  6K  of  RAM.  The  board 
will  support  any  standard  RS232C  or  current 
loop  terminal  with  speed  range  of  110  to  9600 
baud.  If  a current  loop  terminal  is  used,  only  a 
single  + 5 power  supply  is  needed. 

DB/65  is  priced  at  $1450  with  delivery  stock 
to  60  days.  Volume  discounts  are  available.  For 
more  information  contact  Mike  Corder,  Com- 
puter Applications  Corp.,  413  Kellogg,  Ames, 
IA  50010,  (515)  232-8187. 

CIRCLE  INQUIRY  NO.  125 

A Z-80*  Linker  Program 

Xitan’s  Linker  is  a utility  program  which 
enables  the  user  to  effectively  bind  individually 
compiled  modules  into  a single  program  that 
may  be  loaded  and  run  by  a CP/M8  disk  operat- 
ing system. 

Linker  provides  the  ability  to  pull  pre-com- 
piled  modules  from  disk  files  or  “libraries,” 
even  if  written  in  different  languages  and  com- 
bines them  into  a single  program.  When  used 
this  way  or  in  a debugging  module  linking  is 
faster  than  re-compiling. 

Linker  features  include  assigning  an  abso- 
lute memory  address  to  each  statement  within 
a module;  any  code  in  each  segment  is  relocat- 
able so  it  will  execute  at  the  address  to  which 
it  is  assigned;  Linker  may  be  used  in  a SUBMIT 
file.  Each  separately  compiled  module,  after 
linking  process  may  access  code  and  data  de- 
fined in  other  modules;  special  reports  can  be 
obtained  to  secure  Memory  Map  or  memory  ad- 
dresses assigned  to  modules,  segments  or 
symbols. 

Linker  program  is  easy  to  use  and  can  be  run 
on  a Z-80  CPU  microprocessor,  such  as  the 
Zitan  Alpha  Series.  Linker,  with  a user's 
manual  which  includes  hints  for  use  with  a 
Z-80  assembler,  is  priced  at  $69.00. 

For  more  information  contact  Judy  Good- 
man, Zitan,  Inc.,  1101-H  State  Road,  Research 
Park,  Princeton,  NJ  08540,  (609)  921-0321. 

*Z-80  is  a registered  trademark  of  Zilog 
■CP/M  is  a registered  trademark  of  Digital  Research 
CIRCLE  INQUIRY  NO.  112 
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PLACE  ORDERS  TOLL  FREE 


MICROPROCESSORS 

F8  16,9S 

ZS  0 20.0  0 

Z80A  25*00 

1802  19,95 

2650  24.95 

AM29Q1  22.95 

6502  10-95 

6800  17.95 

6802  24,9  5 

8008-1  12.00 

3035  22.00 

808  0 A 9,95 

8085  27.00 

8743  60.00 

TMS9900  07.00 

3080  A 

SUPPORT  DEVICES 
8212  3.00 

8214  8.50 

8216  3,75 

8224  3.50 

8224-4  9.95 

82  26  3.95 

8223  7.95 

8238  7.50 

8251  8.75 

8253  20.95 

8255  1 1.00 

8257  19.95 

8259  19.95 

8275  75.00 

8279  20.00 

6800  SUPPORT 
6 8 1 0 P 4,9  5 

68B10P  6.00 

6 8 2 0 P 7.50 

63  2 tP  7.50 

6 8 2 8 P 11.25 

6 834  P 16,95 

6850  P 9,75 

6852  P 11.75 

6S60P  10.00 

686 2 P 14.50 

6 8 7 1 P 28.00 

6 8 7 5 P 8.75 

6330  2.00 

CHARACTER  GEN. 


2513  U/L 
2 5 1 3 (5  v) 
25 1 3 (5  v) 
6571 
6571  A 
6574 


U/C 

L/C 


6,7  5 
9.75 
10.95 
10.95 
10.95 
13.25 


DYNAMIC  RAMS 

416  D (20  0 ns)  20.00 

41  16  (200ns)  20.00 

2104/4096  4.00 

2107B-4  3.95 

TMS4  02  7 4,00 

TMS4050  4.00 

TMS4060  4.50 

4096  4.00 

MM5270  4.50 

PROMS 

1 70  2 A 5,0  0 

25 1 6 (5 v)  50.00 

27,08  9.00 

2716  (Tl)  30.00 

2716  (INTEL)  50.00 

2758  26.60 

STATIC  RAMS 

1-63  6 4 up 


1.13 

1.50 

5.50 

2.50 
,9  0 

2.65 

2.35 


7.69 

8.30 


8.0  0 


7 .4  0 

8.6  0 


21L02  (350ns) 
Static  Rams 
120  @ $1.00  eg. 
Z-au 

Microprocessor 
5 @ S 2 0,0  0 ea. 


1702A 
E-PROM 
$4  75  ea. 

6502 

Microprocessor 
5 $11.00  ea. 

MM52  5 7 lo  pw 
repl,sTM54Q4  4 
3 for  S3.00ea 

2114  L (250ns) 
0 for  $8.25  ea. 

800/262-1710  inside  California 
5809  all  other  states 

TSlBnsT 


E-PROM 
8 @ $7.50  ea. 


21L02  (2S0nsr 
Static  Rams 
100  @$1,25  ea. 


TMS  4044 

(250ns) 

IB  Cfl  $8.00 


4 20  0 A (200  ns) 
Static  Rams 
25  f f.  10.00  ea. 


Z— 80  A 

Microprocessor 
5 @ $2  5.0  0 ea. 


SHUGART  801R 
8"  FLOPPY  DISC  DRIVE, 

$550J 


ft 


KIM  - 1 

Assembled 
and  Tested 

$245,00 


MEMORY 

I for  KIM-1 

lax  RAM  (21L07I 
Ibk  EPROM 
(ASSEMBLED  Sr 
$245  00 


PLUS 


TESTED 


21L02  (45 
(4  50ns)  1.50 

2 1 L0  2 

(250  ns)  1,75 
4 1 0 D 10.00 
2101-1  2.95 

2102  1.2  5 

2111- 1  3.25 

2112- 1  2.7  5 

2114 

{3^00  ns)  10.00  3.25 

(4  5 0 ns)  9.00 
2125L  11.00 

TMS4  04  4 
(250  ns)  8.95 
TMS4044 
(4  50  ns)  8.2  0 
4 200  A 10.00 
TMS4  04  5 

(2  50  ns)  3.9  5 8,0  0 

TMS4  04  5 

(450ns)  8-20  7.40 

FLOPPY  DISC  CHIPS 
17718-01  39,95 

KEYBOARD  ENKODERS  | 
AY-5-2  3 76  12,75 

AY-5  -3600  13.75 


THE  APPLE  H COMPUTER 

One  of  the  best  "Total  Package" 
home  and  business  computers  on 
the  market.  "Basic"  in  ROM, 

Color  Graphics,  Floating  Point 
Basic  Package,  etc. 

J6K  version only  $1,095.00 

416D  16K  x 1 

Dynamic  Ram  Chip  can  be 
| used  for  expanding  Apple  II 
Memory  or  the  TRS-80  (200ns) 

8 for  $2O.O0ea. 

16  for  $18.00ea. 

| Call  for  quote  on  larger  quantities 

full  ASCII 

PROFESSIONAL  KEYBOARDS 

* Full  128  Character  ASCII 

* Tri-Mode  MOS  Encoding 

* MQS/DTLAtl  Computable  Output 

* Two-key  Rollover  ynnc| 

* Level  and  Pulse  Strobe  MUDtL 

* Shift  and  Alpha  Lock  756 

* Selectable  parity  (56  keys) 

* Positive  or  Negative  Logic. 

PRICING  INFORMATION 
Model  756  (assembled)  $59.95 
Model  756K  (kit)  $49,95 

Model  702  enclosure  $29,95 
Model  710  numeric  pad  $9.95 
Model  756MF  Mtg. Frame  58,95 


MOTHERBOARDS  - S100  STYLE 

9 slot  "Little  Mother"  $35.00 

Assembled  and  Tested  $75.00 

13  slot  with  front  panel  slot 
Bare  board  $35.00 

Kit  $70.00 

Assembled  & Tested  Si  10.00 

22  slot  Assembled  & Tested  $149.95 


CONNECTORS 


DB-25P  $2.25  DB-25S 

$3.25 

COVER  $1.50 

44  Pin  - 

PC  & EYE 

$1.95 

44  Pin  - 

ww 

$2.50 

86  Pin- 

(6800)  PC 

$5.00 

86  Pin  - 

(COSMAC  ELF)  PC 

$5.00 

100  Pin 

- (Altairl  PC 

$4.50 

100  Pin 

(Imsai)  WW 

$4.25 

100  Pin  - (IMSAO  PC 


$3.25 


MODEL  801R  Shugart  Disc 
with  Cabinet 

Includes  Cabinet,  Disc  Drive,  Power 
Supply,  Cable,  Fan  & Data  Cable. 
Has  AC  line  filter. 

Cabinet  size  IQ'H  x 1Q”W  x 16”D 
MODEL  DM  2700-S  $75Q  0Q 


FLOPPY  DISC  INTERFACE 

JADE  Floppy  Disc  (Tarbell  Board) 

KIT  $175,00  ea. 

S,D.  Computer  Products 
Versa  Floppy  Kit  S14 9. 00  ea. 
Assembled  81  Tested  Si  89.00  ea. 


STATIC  RAM  BOARDS 
ASSEMBLED  & TESTED 
8K 

Ram  8 (250ns)  $169.95 

Ram  8 B (450ns)  $139.95 

250ns  KIT  Mem-1  $169.95 
450ns  KIT  Mem-1  $125.00 
BARE  BOARO  $25.00 

16K  Uses  2114  (lo  pwr.) 

Ram  16  (250ns)  5375.00 

Ram  16B  (450ns)  $325.00 
MEM- 2 Kit  |250ns)  $285.00 
32K  Assembled  & Tested  by 
SEALS  ELECTRONICS 
JG-32  (250ns)  $795.00 

JG-328  (450ns)  $725.00 

250ns  KIT  $575.00 

6800  Adapter  - adapts  Mem-1 
8K  board  to  Motorola  MEK 
6800D2  evaluation  kit. 


16K  STATIC  BOARD 

with  memory  management  can  be  used 
with  Alpha  Micro  or  Cromenco 
Systems,  assembled  & tested 


RAM  65  (250ns) 
RAM  65 B (450ns) 


$390.00 

$350,00 


$99.50 


E-PROM  BOARDS 

MR-8  (8K  uses  2708)  KIT 
with  IK  RAM 
MR  16T  (16K  uses  2716)  KIT  $99.50 
with  IK  RAM 
EPM-1  (uses  up  to  4 K of  1702)  S 59.95 
RAM/N/ROM  (16K  uses 

any  E-PROM)  KIT  $117.00 
JG-8/16  (uses  2708  or 

2716)  KIT  $59.95 
BARE  BOARD  $30.00 

EXPANDABLE  E PROM  - 

5.D.  Computer  Products 
16K  or  32K  EPROM  $49.95  without 
EPROM 

Allows  you  to  use  either  2708's  for 
16K  of  Eprom  or  2716's  for  32K  of 
EPROM, 


4116  (200ns) 
16K  Dvn.  Ram 
8 @ $20.00  ea. 


COMPUTER  MAINFRAME 

Includes:  3295.00 

Power  Supply  +8v  at  I8amps 
»±16v  at  2 amps 
Mother  Board  - 12  slots  with 
connectors  Assembled  & Tested 
Has  Whisper  Quiet  Fan  & AC  Line  Filter 
Cabinet  size  7"H  x 19"W  x 22"  D 


DYNAMIC  RAM  BOARD 

by  S,  D.  Computer  Products 
On  board  refresh  is  provided  with  no  wait 
states  or  cycle  stealing  required.  T8  VDC 
4Q0MA  DC,  +1SVDC  400MA  and 
-18  VDC  30  MA  DC. 

EXPANDABLE  32 K uses  4115  (2oons) 
8K  Kit  $151.00  24 K Kit  $325,00 

16K  Kit  $240,00  32K  Kit  S400.00 

EXPANDABLE  64K  uses  4116  (200ns) 
16K  Kit  $250.00  48 K Kit  $675.00 

32 K Kit  $475.00  64K  Kit  $875.00 

JADE  16K  DYNAMIC  KIT 

uses  4096  (300ns)  $200.00 


JADE  Z80  KIT 

with  PROVISIONS  for  ONBOARD 
2708  and  POWER  ON  JUMP 

$135,00ea. 
$170. 0Qea. 
$149,95ea. 
$l84,95ea. 
$35,0063. 


(2MHZI 

Assembled  & Tested 
(4MHZ) 

Assembled  & Tested 

Bare  Board 


JADE  VIDEO  INTERFACE  KIT 

KIT  $99,95 

Assembled  & Tested  $139,95 

S-l  00  Bus  compatible 

3?  or  6 4 Characters  per  line -16  lines 

Graphics  {128  x4S  matrix) 

Parallel  & compositive  video 
On  board  low- power  memory 
Powerful  software  included  for  cursor, 
home,  60  L.  Scroll  Graphics/Character 
Upper  case,  lower  case  and  Greek, 
Black-on-white  & White-on-black. 


JADE  PARALLEL/SERIAL 
INTERFACE  KIT 
KIT  $124.95 

Assembled  & Tested  $1 54. 95 

* s-l  0 0 

* 2 Serial  interfaces  with  R5232  inter- 
interfaces  or  1 Kansas  City  cassette 
Interface. 

* Serial  interfaces  are  crystal  controlled 

* Selectable  baud  rates. 

* Cassette  works  up  to  1200  baud. 

* 1 parallel  port.  


Convert  T.V  set 
to  Video  Monitor 


KIT, 


$8,95 


JADE  8 080 A KIT 
$100.00  KIT 

&AKt  kill  AH  O $30  00 


Computer  Products 


4901  W.  Rosecrans  “A 
Hawthorne,  Calif,  90250 
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Cards 

Welcome 


Freight  Charge  $2.00  less  than  10-lbs, 

NEW  CATALOG  WOW  AVAILABLE 
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Quality  Electronic  Component* 


I.C/S  a RESISTORS  * TRANSISTORS  • CAPACITORS  • DIODES  * I.C.  SOCKETS  & PINS  * SWITCHES 
CLOCK  MODULES  « OPTOELECTRONICS  « BREAD  BO ADlNG  & TESTING  DEV  ICES  * DRAFTING  SUPPLIES 
DATABOOKS  i HEATSINKS  * WIRE  * TOOLS  ■ , . AND  MORE  . . . WRITE  FOR  FREE  CATALOG, 


?4CMN 
J4fl0iFi 
JiQ)*N 
7401BN 
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?4tt4N 
WIffl 
F4O0N 
■■  A 
74C17N 
F4WN 
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74Q4N 
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'■ 
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?l<90hl 
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24C9SN 

T4CHJ7M 

ay 

TTOlS-lN 

.raCisrN 
71  C14CN 
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Ha*,?* 

HO«N 

MOWN 

M9I65H 

7KH3N 

7*CI.7ahi 

mcij*n 
■ 4 : ■ >. 
mifth 
7*CSftN 
: . ■ 


A MICROCOMPUTER  AT  A MICROPRICE 


FEATURES: 


Assembled  and  Tested,  yet  only  $149.95 
Standard  4.5P'  by  6+:V‘  card  with  72  pin  edge  connector^ 
pattern 

All  ICs  are  socketed  for  easy  maintenance 
Memory  expandable  to  28K 
110  Baud  Serial  I/O 
It  Speaks  Basic  Beautifully 
4K  NIBL  Basic  in  ROM  and  2K  of  RAM 
Easily  Interfaced  with  CRT  or  Teletype 


111 


UKMStt  100 

1IWHH  .» 

LMJTTI  3 4B 
LM117MF  l.W 
1*110"  U* 

UMOTW-i  1.35 
I fcffttfP  6 1.30 
UWJWW4  1 35 
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:■  m 

1MQTOMPUI.35 
iM3KMf  JilJd 
IMJ39WF-IBI  30 
UWWW-34IJ9 
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IMlJflN  us 
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|M3*>T4  IM 
IM345T-15  1 75 

IM34GT-12  I.TS  rrr-iiiu* 

i-k  mpumai 
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IJie  NlBBLd!  ii  D«qr.]Urv' s new  low  «j5.r  pw^omjF' 
hobby  rompurw  towri  m\  UnTiomHi  SflminHtlkielpf't 
5C/MP  II  mk.Div^e'Hipr  Fh*  NiBBLLR  include? 
*K  NlBl  Boils  .*1  ROM  <rnd  ?K  ,jF  RAM  rk„- 
WIBBIIP  r-ppuire?  5 vein  ni  ' ? gmp  providing  1 10 
bond  H?r*ot  ASCFl  1-0  wtiith,  k njiilT  intErFreed 
wiTh  o CRT  or  TniejyjH*  And  war  low  price  bF 
1 149  .9.  5 ii  w Qi«mihlMl  and  leired  svitem! 

Wrwwrs.'Hnrdwore  ^^^1  included  wiih  HIBBUR 
Ovnrlgblg  icpy Eicjr  for  3 5. 00 


S149M 


CATALOG  NUMBER  NIB1-ND 


SOFTWARE/HARDWARE  MANUAL  MAN1-ND  $5.00 

iiuF  UiicaunlobleJ 


ToLDERLESS  BREAbBOAHDING 
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POWER  ACE  103 

923103 S124.95 


iPOWERACE  102 

923102 $114.95 


IPOWERACE  101 : 

-923101 $84.95 
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Prices  Slashed 


Beyond  All  Recognition 
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“Turnkey”  Video  Interface  Boards 

The  CRT-1000  is  the  first  in  a new  line  of 
video  interfaces  available  from  Nucleonic  Pro- 
ducts Company. 

Available  in  both  50  Hz  (CRT-1000A)  and  60 
Hz  (CRT-1000B),  these  are  the  most  compact 
and  reliable  video  interfaces  available. 

Based  on  NPC’s  unique  CRT  Processor  Chip 
— - the  SFF96364,  the  CRT-1000  packs  a lot  of 
function  into  3.5”  x 5”. 

Price  is  $119.95  (single-stock).  For  more  in- 
formation contact  Mike  Levin  at  Nucleonic  Pro- 
ducts Company,  (213)  887-1010. 

CIRCLE  INQUIRY  NO.  118 

Hermeticity  and  Acceleration  Testing 

Solid  Stale  Testing  has  expanded  their 
evaluatory  service  to  encompass  hermeticity 
(line  and  gross  leak)  testing  and  acceleration 
testing  of  IC's.  diodes,  and  transistors,  regard- 
less of  package  style.  With  this  expansion  the 
firm  now  offers  full  testing  to  MIL-M-38510. 
MIL  STD-883.  MIL-STD-750.  and  MIL-S-19500 
specifications. 


Fully  equipped  with  Trio-Tech  test  systems, 
shipments  are  typically  processed  within  48 
hours.  Solid  State  Testing  will  provide  quota- 
tions upon  receipt  of  customer  requirements. 
For  more  information  contact  Solid  State  Test- 
ing. Inc..  56  Middlesec  Turnpike.  Burlington. 
MA  01803.  (617)  272-0972.  James  DiGiacomo. 
Vice-President  Marketing. 

CIRCLE  INQUIRY  NO.  194 

30  MHz  Function  Generator 

The  Model  737  introduces  many  features  not 
available  on  standard  function  generators  It 
produces  clean  crisp  triangles,  sine  waves, 
square  waves  and  pulses  over  a frequency 
range  of  0.0001  Hz  to  30  MHz  using  twelve 
ranges. 


A trigger  mode  allows  lockout  of  waveform 
until  application  of  a gate  or  trigger  signal.  If 
the  trigger  mode  selected  is  pulse,  a single  cy- 
cle of  the  waveform  will  be  produced  for  each 
signal  applied  from  the  trigger  source.  If  the 
trigger  mode  selected  is  burst,  the  waveform 
will  be  continuously  produced  as  long  as  the 
signal  from  the  trigger  source  is  applied. 

Three  input  signals  may  be  selected  as  the 
trigger  source.  1)  a manual  pushbutton  on  the 
front  panel,  2)  an  external  signal  via  a rear 
panel  BNC  jack,  or  3)  an  internal  signal  from  a 
second  generator  in  the  Model  737,  the  Ramp/ 
Step  Generator. 

The  Model  737  is  priced  at  $1,295.  FOB  Hills- 
boro. OR  and  delivery  is  4 weeks  ARO.  For 
more  information  contact  Joe  Foster.  Exact 
Electronics  Inc..  455  S.E.  2nd  Ave..  Hillsboro. 
OR  97123,  (503)  648-6661. 
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Apple  II  is  at  The  Computer  Store 


The  Apple B II.  today’s  most  popular  personal  computer,  is  at  The 
Computer  Store.  Along  with  the  latest  in  Apple  peripherals.  Like 
the  new  Disk™  II  floppy  disk  drive.  Or.  printer  and  communica- 
tions interfaces.  And.  the  latest  in  software  including  the  new 
Apple/ Dowr  Jones  Stock  Quote  Reporter.  The  compact  Apple  II 
gives  you  48K  RAM  memory  with  full  color  graphics  and  high 
resolution  graphics.  It’s  the  most  powerful  computer  in  its  price 
range. 

At  The  Computer  Store,  we  have  more  than  ever  before  in 
microcomputers,  memories,  terminals  and  peripherals.  All  backed 
by  a technical  staff  and  a full  service  department.  Stop  in  today, 
you’ll  find  more  than  ever  before  at  The  Computer  Store. 

The  Computer  Store 

820  Broadway,  Santa  Monica,  California  90401  (213)  451-0713 

The  Original  Name  In  Personal  Comfy  liter  Stores 

Store  Hour Tucs.-Kri.,  Noon -8pm,  Saturday.  I0arn-6pm 

Located  two  blocks  north  of  the  Santa  Monica  Freeway  at  the  Lincoln  Blvd.  exit. 

Phone  and  mail  orders  invited.  Bank Antericard/ Visa  and  Master  Charge  accepted. 
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and 

Long  Island 


If  You  Want  Professional  Service 
In  A Casual  A tmosphere  — 
And  A Large  Variety  of  Equipment 


BUSINESS  APPLICATIONS 

General  Ledger,  Inventory,  Accounts  Payable,  Receivable,  Word  Processing 
GENERAL  APPLICATIONS 
Northstar  Mailing  Label  Program  . . . $45 
Northstar  Macro  Assembler . . . $65 


STOCK  MARKET  PACKAGE  - (Unique) 


Makes  Ticker-Tape  Obsolete 
Send  $2.00  For  Descriptive  Brochure  And  Much  More 

BYTE  SHOP 

the  affordable  computer  store 


130  East  40th  Street 
New  York,  NY  10016 
(212)  889-4204 
(corner  Lexington  Ave.) 


2721  Hempstead  Turnpike 
Levittown,  NY  11756 
(516)  731-8116 
(Just  E.  of  Wantagh  Pkway.) 


11-7 Tues,  Thru  Fri 12  to  8 

10-5  Saturday  10  to  5 


SEPTEMBER  1978 


CIRCLE  INQUIRY  NO.  73 


INTERFACE  AGE  121 


CCI 


VACATION  BOOK  SALE 


Basic  Software  library— Vol.  L & II  . . . $24.95 

Basic  Software  Library— Vol.  Ill  & V!i $39.95 

Basic  Software  Library— Vol,  IV  & V $ 9,95 

Basic  Software  Library— Vol,  VI  $49,95 

Basic  Software  Library— Vol,  VIII $19,95 

Creative  Computing— Vol.  i & II  $ 8.95 

Instant  Basic $ 7.50 

101  Basic  Games $ 7.50 

8080  Bug  Book $ 9.95 

Sam  Z-80  Program  $ 8,50 

Cheap  Video  Cook  Book $ 5.95 

Basic  Basic . . $ 8 95 

Advanced  Basic $ 6.95 

l,C.  Timer $ 9.95 

TTL  Cook  Book $ 9.50 

Your  Own  Computer $ 1.95 

Z-80  Assembly  Language  $ 7.50 

Z-80ZPU  Technical  Manual $ 7.50 

Z-80  Program  Logic  Design  $ 7.50 

First  Book  of  Kim $ 8.95 

SYBEX  Microprocessor $ 9.95 

SYBEX  Micro  Interfacing  Techniques  $ 9,95 

How  to  Build  a Computer  Controlled  Robot £ 7.95 

OSBORNE 

Intro  to  Micro— Vol.  0&  I £ 7.50 

Intro  to  Micro— Vol.  II  * £15,00 

8080  Programming $ 7,50 

6800  Programming £ 7.50 

Z-80  Programming  .... , $ 7.50 

Some  Common  Basic  Programs $ 7.50 

Payroll  with  Cost  Accounting  $12.50 

C-MOS  Cook  Book $10  50 

How  to  Program  Micro  Computer $ 8 50 

BUG  BOOKS 

Bug  Book  Vol,  U II  & IV  & VII  $ 8.50 

Bug  Book  Vol.  Ill  $15.00 

Bug  Book  Vol.  V & VI $ 9.50 

The  555  Timer  Applications $ 6.95 

The  Design  of  Active  Frfters  $ 8.50 


WE  STOCK  A COMPLETE  LINE  OF  BOOKS 


ALL  BOOKS  10%  OFF 
TAB  BOOKS  20%  OFF 

PRICES  IN  EFFECT  THRU  OCT.  00 


IMS 

MEMORY  MADNESS 


INDUSTRIAL 
MICRO  SYSTEMS 

8K  STATIC 

GUARANTEED  TO  RUN  AT  4 Mhz 

$159.95 

“WORLDS  FINEST  8K  MEMORY  MODULE" 


ALSO 

16K  250ns  REG.  $555  NOW  $469 

16K  450ns  REG.  $525  NOW  $429 

WE  ARE  A FULL  LINE  IMS 
DISTRIBUTOR 


BANK  OF  AMERICA  AND  MASTERCHARGE 
WELCOME.  TERMS:  MIN.  ORDER  $10.00  ADD  $2.00 
POSTAGE  AND  HANDLING  IF  ORDER  IS  UNDER 
$25.00  AND  SENT  U.P.S.  ADD  $4.00  POSTAGE 
AND  HANDLING  IF  SENT  VIA  U.S.  MAIL. 


COMPUTER  COMPONENTS  INC. 

5848  Sepulveda  Blvd.,  Van  Nuys,  CA  91411 
(213)  786-7411 

£ 4705  Artesia  Blvd.,  Lawndale,  CA  90260 

C (213)370-4842 

| 6791  Westminister  Ave.,  Westminister . CA  92683 

1(714) 898-8330 

3808  Verdugo  Ave.,  Burbank,  CA 91505 
(Watch  for  grand  opening) 

CLOSED  SUNDAYS  AND  MONDAYS 
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MICROPROCESSOR 
INTERFACING  TECHNIQUES 
SECOND  EDITION 
By  Austin  Lesea  & Rodnay  Zaks 
Sybex,  Berkeley,  California. 


Review  by  Roger  H.  Edelson, 
Hardware  Editor 

This  book  packs  a tremendous 
amount  of  information  in  its  400 
some  pages.  It  will  teach  you  how  to 
interconnect  a complete  micropro- 
cessor system  and  interface  it  to  all 
the  usual  peripherals.  Both  the  hard- 
ware and  software  skills  needed  to 
effectively  interface  peripheral  de- 
vices are  covered  along  with  various 
bus  standards  and  analog/digital 
conversion. 

The  book  begins  with  a chapter  in- 
troducing the  techniques  to  be  dis- 
cussed, bus  details,  followed  by  a 
section  on  the  Central  Processing 
Unit  (CPU).  Chapter  3 presents  the 
set  of  input/output  techniques 


which  will  be  used  to  communicate 
with  the  external  world,  including  a 
brief  survey  of  the  existing  chips 
which  are  useful  in  the  implementa- 
tion of  these  techniques. 

The  major  theme  of  the  book  is 
found  in  Chapter  4.  It  is  here  that  the 
microprocessor  is  interfaced  with 
all  the  major  peripheral  devices. 
Keyboards,  LED  displays,  teletypes, 
CRT  displays,  floppy  disks  and  more 
are  all  covered.  In  addition,  this 
chapter  describes  various  tape  re- 
corder interfaces,  including  Tarbell 
and  Kansas  City  standards.  Interest- 
ingly, in  the  CRT  interface  section 
the  first  available  CRT  interface  chip 
which  was  manufactured  by  SMC 
Microsystems  Corporation,  the  CRT 
5025,  is  not  mentioned. 

The  next  chapter  (Chapter  5)  cov- 
ers various  digital-to-analog  and 
analog-to-digital  conversion  meth- 
ods, interfacing,  real  products,  and 
subjects  such  as  scaling  and  offset. 
The  following  chapter  provides  an 
overview  of  some  of  the  more  gener- 
al bus  standards:  S-100,  6800,  IEEE- 


488,  EIA-RS232C  and  RS422.  The 
final  two  sections  deal  respectively 
with  the  design  of  a 32-channel 
multiplexer  (used  as  a case  study) 
and  informative  material  on  digital 
trouble-shooting. 

The  material  provided  in  the  ap- 
pendices is  more  usable  than  most, 
with  one  of  the  more  complete  pre- 
sentations of  S-100  bus  manufactur- 
ers that  I have  ever  seen.  Unfortu- 
nately, these  compendiums  are  out 
of  date  almost  as  soon  as  the  book 
is  published. 

The  writing  is  clear  and  emmi- 
nently  readable  with  an  informative 
style  which  never  becomes  pedan- 
tic. This  book  is  not  intended  for  the 
novice  in  the  field  of  microproces- 
sors as  it  assumes  a basic  under- 
standing of  these  devices  and  sys- 
tems. You  may  either  read  this  book 
as  a text  devoted  to  the  principles 
and  practice  of  microprocessor  inter- 
facing, or  use  it  to  provide  detailed 
information  to  solve  a particular  de- 
sign problem.  Either  way,  it  will  serve 
the  desired  purpose  admirably. □ 


MEET  THE  SORCERER  COMPUTER 

AT  THE 

SPECIAL  INTRODUCTORY  PRICE  *895 


STANDARD  FEATURES 

• Z80 

• 4K  OF  ROM  MEMORY 

• 8K  OF  RAM  MEMORY 

• DUAL  CASSETTE  i/O 

• 30  LINES  OF  64  CHARACTERS 

• 64  DEFINED  CHARACTERS  AND  64 
USER  DEFINED  CHARACTERS 

• 512  X 240  GRAPHIC  RESOLUTION 

• EDGE  CARD  CONNECTION 
TOS100  BUS 

• SERIAL  AND  PARALLEL  I/O 


COMPUTER  tWXRT 


OPTIONS 

• EXPANDABLE  TO  32K  RAM 

• 8-SLOT  SI 00  BUS 

• PRINTER 

• DISKSTORAGE 
•TELEPHONE 

• VOICE 

• HOME  CONTROLLER 


COMPUTER  MART 
OF  NEW  YORK 

118  Madison  Ave.  New  York,  NY  10016 
(212)  686-7923 
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SOFTWARE  TUTORIAL 


INTRODUCTION 

to  the 


TEX  AND  INDEXING  VECTORS 

A great  strength  of  TEX  is  the  ability  to  handle  data 
not  of  fixed  length.  Yet  it  must  be  used  often  as  ele- 
ments of  vectors.  Some  examples  appeared  in  the  pro- 
gram "today”,  shown  in  Part  I.  Here  are  others,  starting 
with  the  program  ‘‘morse"  of  Figure  1. 


“morse  call  !init  a 

[start  line=*nuLl  in:"CBAR(S)?  " spLit:*ifi:0  b 

if  *Lin:eq:Q  nosubs  nocase  return  c 

Hoop  spUt:*r:1  s^set>*L  Lg-Line>*nuQ  d 

if  Lg:Le:232  LineHine/*  e 

if  *tr:ne:0  goto  Hoop  f 

if  tg:gt:232  out; "Output  truncated."  g 

! display  split: line: 72  h 

if  *Lr:eq;0  out; Line  out:"  " goto  [start  i 

Lineone=*L  Line=*r  split: line :1  j 

if  *L:eqs;"  " out:  lineone  line=*r>1'"  " goto  [display  k 
scanr: Lineone;"  " out:*!  Line-*r,Line  goto  [display  1 

Mnit  clear  * case  subs  S m 

set=\etaoinsh  rdlubcf gjkmpqvwxy zf ; :01 23456789“ " (>_/\  n 

m0="„ " m3=" " m4=M„"  o 

m7=wt M fn8=,\->"  irilO"--.." 

mils**  11  11 


m16='\ " ml 7="-.-"  m18="— " is2D=M— 

m27-,i. „ ui£2=M- — " m25=H— 

m26=" — „ „ — **  m27=". m29=”_ 

m30="-. in31=" m32=" M n33='\ " 

m34=". . " m35=".„--"  m36=" m37=" " 

ib38s!m---..m  n>39=" — ..."  n40=M  — 

m42s"» fli43=“-, m44="-.—.-"  m45="-.— 

ih46="« »—m—M  m47-"-. m48="  " return  p 

Figure  1.  A TEX  program  called  “morse” 


Comments  on  the  program  “morse”  are  keyed  by  the  let* 
ters  on  the  right: 

a The  section  “init”  is  called  to  set  up  the  variables, 
m With  “case”  mode  in  force,  lower  case  and  capital 
letters  will  be  interpreted  as  the  same.  The  substitu- 
tion mode  is  set  for  the  character  “$”. 
n The  set  of  characters  to  be  translated  is  put  into  the 
variable  “set”,  in  pseudo  frequency  order,  to  mini- 
mize search  time. 

o Variables  “m”  (sub  “s”)  are  assigned  the  Morse 
code  equivalents.  The  letter  “e”  has  position  zero  in 
the  variable  “set”,  so  “m0“  is  assigned  its  code  — * a 
single  dot.  Position  48  is  one  beyond  the  last  in 
“set”,  so  spaces  and  unassigned  characters  will  be 
represented  by  no  code,  being  “m48”; 


we  might  have  used  a more  direct  translation 
method  by  using  the  names  "me",  "mt",  “ma”,  etc., 
except  that  only  alphabet,  digits,  and  the  under- 
score are  permissible  in  variable  names  and  labels, 
“m,”  would  not  be  permissible,  and  we  must  trans- 
late the  comma  too.  All  names  here  are  begun  with 
”m”,  as  variable  names  must  begin  with  a letter, 
b The  output  line  is  created  as  a null  string.  An  input 
string  is  requested.  Splitting  it  0 places  from  the  left 
puts  the  whole  input  string  in  *r,  preparing  it  for  the 
loop  in  line  “d”. 

c On  a null  response  (a  return  only),  the  modes  are 
turned  off,  and  control  returns  to  the  caller, 
d The  leftmost  character  is  now  in  *1.  The  value  of  “ s M 
Is  determined  by  scanning  “set”  for  that  character. 
The  length  of  the  current  output  line  is  determined 
by  scanning  for  the  null  character, 
e TEX  variables  are  limited  to  240  characters.  If  the  line 
is  not  already  greater  than  232,  it  is  OK  to  add  one 
space  and  the  maximum  of  six  dots  and/or  dashes, 
f If  characters  of  the  input  remain,  return  to  “Hoop", 
g Otherwise  stop  there  if  the  limit  is  reached,  and  fall 
through  to  “Idisplay”. 

h The  first  72  characters  of  the  output  line  are  taken, 
i If  no  others  remain,  the  line  is  displayed  and  the 
process  is  repeated  by  going  to  “Istart”. 
j “lineone”  takes  the  first  72  characters,  “line”  the 
rest.  *1  gets  the  initial  character  of  “line”, 
k If  it  is  a space,  the  last  Morse  character  in  lineone  is 
complete.  We  display  it,  kill  the  leading  blanks  in 
“line”,  and  repeat  the  display  process. 

I Otherwise  “lineone”  is  scanned  from  the  right  for 
the  first  space.  *1  is  complete  for  display,  and  the 
residual  is  shifted  to  the  beginning  of  “line”. 


We  usually  record  DWECO  time  (Develop,  Write,  Enter, 
Check  Out)  for  TEX  programs.  This  Morse  program  took 
an  even  three  hours.  When  it  ran,  I guessed  that  it  might 
take  an  hour  to  modify  it  to  a Braille  program.  It  actually 
took  38  minutes,  including  looking  up  Braille  symbols  in 
the  dictionary! 

Figure  2 is  a later  version  of  that  original  Braille  pro- 
gram. Another  3 hours  are  invested,  because  there  is 
now  an  option  to  read  directly  (for  the  sighted)  or  emboss 
(In  reverse  — the  unsighted  read  the  indentations  on  the 
back  of  the  paper).  Plus  a self-test  option  not  shown  here. 

It  has  also  been  modified  to  use  single  symbols  for 
the  digits  and  other  punctuation.  This  permits  direct 
comparison  with  a Fortran  program  for  Braille  that  was 
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Part  Two 


TEX  Language 


By  Robert  W.  Bemer 


shown  on  page  25  of  the  1978  April  issue  of  Datamation 
magazine. 


ibraiLLe  caLL  lirrit  a 

! start  out:"  " in:"CHAR<S)?  " split:*iq:0  b 

if  *lm:eQ:0  nocase  nosubs  clear  * return  c 

Hoop  if  count  :eq:24  call  l reset  d 

split:*r:1  s=set>*L  count=count+1  e 

jsee_it|  t=t/‘  ",t|s[  m=m/*  ",mjs|  b=b/'  | s J f 

j emboss j t=t|s[,"  b=b|s|/,f  T,,b  g 

if  *lr:ne;0  goto  Hoop  ’ h 

call  [reset’ goto  ! start  i 

[reset  out:t  t=*nulL  out:m  m=*null  out:b  h=*null  f 

out:"  " out:'1  " count=0  return  k 

!init  in: "Want  the  embossing  mode?  " case  q“*in'11  L 
see  it=Vif  q:nes:My"\  emboss^\if  q:eqs:"yM\  subs  | m 

count=0  a ="  " b="  «"  c=".  14  d-",,"  n 

] emboss | b“".  " c="  ° 

set=Vetaoinshrdlubcf g jkmpqvuxyz, .-+=*01 23456789%" ( )S/1\  p 
t0=c  t1=b  t2“c  t3=c  t4=b  t5=d  t6=b  t?=c  t8=c  t9=d  q 


tlO^c  t11=c  t12=c  1 1 3=d  t14=d  tl  5=d  t16=b  t17=c  H8=d 

t19-d  t20=d  1 21  =c  1 22=b  t23=d  t24=d  t25=c  t26=a  t27~a 

t28=a  t29=b  t30=b  t31=c  t32=a  t33=a  t34=a  t35=a  t36=a 

t37=a  t38=a  t39=a  t4Q=a  t41=a  t42=d  t43=c  t44-c  t45=b 

t46“d  t47=b  t4B=b  t49=a 

mO-b  m1=d  m2=a  m3=b  p4=c  m5=b  m6-c  m?=d  m8=d  m9-b 
mlCNc  m11=a  ml  2=c  m13=a  m14=t  m16-d  m17=a  m18=a 

m19=c  m2G=d  m21-c  m22=d  rn23=a  m24=b  m25=b  m26=a  m27=b 

m28=a  m?9-a  m3Q=c  m31-a  m32=b  m33=t  ro34-c  m35=d  m36=d 

m3 7=c  m38-d  m39=d  m40-c  ro41=b  m42=d  m43^c  m44-d  m45=d 

m46^c  m4?“a  m48=b  m49=a 

b0=a  bl-c  b2“a  b3=c  b4=a  b5=c  b6-c  b7=a  b6~c  b9=a 
b10=c  b 1 1 = d b12=a  bl  3=a  bH=a  b15-a  b16=a  b17=c  b18=c 

b19=t  b20=c  b21 =d  b22=b  b23=d  b24=d  b25=d  b26=b  b27=b 

b28“d  b29=d  b3Q=b  b31=b  b32=d  b33=a  b34=c  b35=a  b36=b 

b37=b  b33=c  b39=d  b40=d  b41=c  b42-b  b43=b  b44=d  b45=d 

b46=d  b47=c  b48“d  b49=a  t=*null  m^*nulL  b=*riull  return  r 

Figure  2,  A TEX  program  called  “braille” 


Comments  on  the  program  “braille”  are: 

I Initialization  is  started  by  selecting  the  embossing 
mode,  or  not.  “q”  is  the  first  letter  of  the  reply,  and 
case-independent. 

m “see_Jt”  is  assigned  to  mean  “if  reply  wasn't  yes”. 

“emboss”  is  assigned  to  mean  “if  reply  was  yes”, 
n “count”  is  set  to  zero  for  the  output  line  length.  Vari- 
ables “a”  through  “d”  are  assigned  as  the  four  pos- 
sible conditions  in  the  top,  middle,  and  bottom  rows 
of  the  Braille  symbols. 

o But  if  the  embossing  mode  is  selected  the  symbols 
must  be  inverted,  which  affects  “b”  and  “c”  only, 
p Again  the  set  of  allowable  input  characters. 


q Through  line  r,  the  three  components  of  each  syrrv 
bol  are  assigned.  The  output  lines  "t",  "m”,  and  “b” 
are  created  null, and  the  program  returns  to  “Istart”. 
d When  count  reaches  24,  72  columns  are  used  up, 
and  it  is  time  to  output  the  line  so  far  by  calling 
“I reset”  (j  and  k),  which  outputs  the  three  lines  and 
resets  them  to  null,  adding  two  spacing  lines, 
e The  input  character  position  is  found  in  “set”, 
f For  the  condition  "see-it”,  the  new  symbol  “t|s|, 
m|$|,  b|s|”  is  added  on  the  right, 
g For  the  condition  “emboss”,  it  is  added  on  the  left, 
h If  there  is  more  to  the  input  string,  continue  at  “Hoop”. 
I Otherwise  output  the  last  short  line  and  return  to 
“Istart”  for  a possible  new  input  string. 


■roman  clear  * subs  | a 

spli t=MsplTtr:*L:1  if  *lr:ne:0  d=*r*5  output=M  b 

em ="M MHMWHM M MMMMM MMMfl MMMMMMM MMMMMM " em=eni,em,eni,em  c 


u 

str-' 

I 

IJ 

III 

IV 

V 

VI 

VII 

VIII 

IX" 

d 

t 

sfr-1 

5t 

XX 

XXX 

XL 

L 

LX 

LXX 

LXXX 

XC" 

e 

hT 

str-T 

C 

CC 

CCC 

CD 

D 

DC 

DCC 

DCCC 

CM" 

f 

Ugain  in:"Your  number,  in  digit  form?  " 9 

if  *Lin:eq:D  nosirbs  return  h 

splitr:*in:0  1 

| s p l i 1 1 ( u str"]d)< 3 

| spli t j Ct s tr' "^output  k 

| s p L i t j (h_s  t r 1 ]dK 1 " " ,ou  tpu t l 

if  *ll:ne:0  output=eroC r*l, output  n> 

out: output  goto  ‘again  n 


Figure  3.  A TEX  program  for  Roman  Numerals 


Figure  3 presents  a few  new  usages: 
b Having  set  the  substitution  mode,  “split"  is  defined 
to  contain  an  incomplete  piece  of  procedure  (under 
the  240-character  limit,  being  the  content  of  a vari- 
able). This  is  done  for  both  storage  economy  and 
understanding  in  lines  j,  k,  and  I. 
c The  Romans  didn’t  provide  well  for  targe  numbers. 

A long  string  of  "M”s  must  be  created  for  truncation, 
d The  units  position  equivalents  are  a string  vector, 
e An  equivalent  pattern  for  the  tens  position, 
f And  for  the  hundreds  position, 
g After  creation  of  constants,  a number  is  requested, 
h On  a null  reply,  control  is  returned  to  the  caller, 
i The  old  trick,  to  get  the  input  into  ‘left, 
j The  content  of  "split”  is  substituted  prior  to  execu- 
tion. It  picks  up  the  rightmost  position,  and  if  that  is 
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not  null  (meaning  the  process  is  complete}  it  is  multi- 
plied by  5,  and  "output"  is  set  to  the  value  obtained 
by  truncating  the  units  string  that  many  positions, 
scanning  left  until  a space  is  found,  and  keeping  the 
righthand  part.  Thus  the  Roman  equivalent  of  the 
units  digit  is  obtained. 

k The  process  is  repeated  for  the  tens  position,  and 
the  units  position  data  appended. 

I The  same  for  the  hundreds  position, 
m If  the  length  of  the  lefthand  remainder  is  not  zero, 
the  number  is  1000  or  more,  and  a suitable  number 
of  “M"s  is  extracted. 

n The  output  is  displayed,  and  one  may  try  again. 

Here  are  two  final  vector  examples,  from  a program 
that  converts  spelled-out  numerals  to  digit  form.  By  this 
time  you  should  be  able  to  figure  out  their  operation  by 
yourself,  and  I might  as  well  give  you  lots  of  generally 
good  tricks  to  have  in  your  string  bag. 

In  this  example,  "xx”  is  a numeral,  in  words,  from  1 to 
99.  It  is  also  the  output,  in  digits: 

t rans="tfflontwthfof isi see  in i tee  LM  case 
scan: xx:"ty"  if  *lm:ne:Q  call  !over19  return 
scan: xx:"teen"  arg=*llJZ 

if  *lm:ne:Q  call  'translate  xx="1 ",di gi t return 
if  xx:eqs:"twelve"  xx^lZ  return 
call  ! translate  xx=digit  return 

Jover19  arg-*L']2  call  Ifranslate  xx=di gi t 

if  *r:eqs:*nuLL  xx^xx/'Q"  return 

arg=(*r<r**a) '32  calL  'translate  xx^xx^digit  return 

Itranslate  di  gi  t = (t  rans>arg)  t'i  if  s:gt:22  di  gi  t="  (???) M 
return 

In  this  example,  "xx"  is  a power  of  TO  (and  digit  output): 

Z-" 00000000000"  zero^z^z^z 

big="tftfffflff#mi  Ibi  It  riquaqui sexsepoct nondec" 

if  xx:eqs; "hundred"  xx=,r00"  return 

if  xx;eqs:"thousand"  xx="000"  return 

if  xxl 1 6 : eqs: "i  l Li  on"  s=bi g> Cx x 1 13)  xx-zero'Js  return 

STAR  FUNCTfONS/VARIABLES 

Star  functions  are  implicit  (not  explicit)  variables. 
They  cannot  be  assigned  arbitrary  values,  but  are  “read- 
only". (Effectively,  the  "active  functions"  of  C.  Mooers). 

The  ones  most  frequently  used  are  those  derived  from 
using  the  verbs  "scan"  and  "split",  which  generally 
break  a string  into  3 parts,  of  which  the  middle  part  may 
be  null. 


Part 

Length  of  Part 

Full  N am  e 

Abbrev, 

Full  Name 

Abbrev, 

Heft 

*1 

*L  left 

Hi 

*mi ddle 

*m 

Hmiddle 

*1  m 

*right 

*r 

*L  righ  t 

Hr 

The  forms  are: 


scan: A~ope rand: B-ope rand 
scanr: A-operand: B-operand 
split: A-operand: 8-operand 
spli t r : A-operand: B-operand 


(becomes  *m) 
(becomes  *m) 
(becomes  *i U 
(becomes  *Lr) 


For  the  scan  verb,  B-operand  is  the  string  to  find  within  A- 
operand.  "scan”  seeks  the  first  occurrence  searching  from 
the  left;  “scanr"  seeks  the  first  occurrence  searching 
from  the  right.  It  is  identical  to  the  resulting  "^middle”. 

For  the  split  verb,  B-operand  is  the  number  of  characters 
to  the  point  where  A-operand  should  be  split  into  two 
parts.  For  "split”  the  count  is  from  the  left;  for  "splitr"  it 
is  from  the  right.  It  is  identical  to  the  resulting  “*ir  or 
“*lr”  respectively.  ‘middle  is  null,  with  zero  length. 

Both  A-  and  B-operands  may  be  the  content  of  variables 
(including  star  functions)  or  explicit  strings.  Examples: 


scan : va  riable: "Bob" 
scanr  :"ab. . yz" : subst ri ng 
sp  li t : va  riab  Le :6 

splitr:  variable:  G*apples+oranges) 

There  are  at  least  two  ways  to  get  the  length  of  a variable: 


scan: va ri  ablename : *nu 1 1 ( Lengt h = *11) 

spLit:variabLenaine:Q  (length  - Hr) 


"scan"  and  “scanr"  also  have  variants  "scann”  and 
"scannr"  respectively,  which  seek  non-occurrence  of 
the  B-operand,  rather  than  occurrence,  it  isn't  practical 
to  scan  for  non-occurrence  except  for  a single  charac- 
ter, so  in  these  two  cases  (scann  and  scannr)  the  B-oper- 
and  is  so  limited. 

In  all  cases  the  B-operand  may  also  be  specified  as  a 
character  of  a class.  TEX  now  has  five  star  functions 
that  are  specifiers  for  generic  classes  of  characters: 


He 

lower  case 

the 

26  smaLl  ASCII  letters 

*uc 

upper  case 

the 

26  capital  ASCII  letters 

*n 

nume  ri  c 

the 

ID  di  gi  ts  0-9 

*a 

a Iphabe  ti  c 

*L  c 

(plus)  *uc 

*an 

a Iphanumeri c 

*a 

(plus)  *n 

Scan  always  forms  * Left  and  ‘right,  but  not  always  ‘mid- 
dle, due  to  conditions  of  not-charaeter,  or  character-of-a- 
ctass.  Figure  4 gives  the  rules.  If  *m  is  null,  *r  begins 
with  the  first  character  found  to  meet  the  scan  condition. 


On  the 
A-operand 

< 

—B-operand-' — - — > 

Corresponding 

Operator 

St  ring- 

-lengt  h 

Class 

Specifier 

Any 

One 

scan 

string 

string 

nul  L 

> 

scanr 

st  ring 

string 

ndll 

< 

scann 

nu  1 1 

nul  L 

>* 

scan nr 

null 

null 

<" 

Figure  4,  "middle  and  the  Scan  Verb 


Scan  and  split  verbs  have  counterparts  in  operators  (<>[)}. 
But  the  operators  do  not  affect  functions  *1,  *m,  *r,  etc., 
and  only  one  result  is  obtained.  Figure  5 shows  the  scan 
operator  rules.  For  explanation: 

•Right  portion  begins  with  string/class  found/not-found 
•Left  portion  is  A-operand  less  the  right  portion 
•Length  is  the  length  of  the  left  portion 


< -B-operand*-— — > 


Scan 

from 

String1 

-Length 

C Lass 

Result  saved 

Left 

R t gh  t 

Any 

One 

Specifier 

Number  A-operand 

> 

X 

X 

X 

Length 

>" 

X 

X 

1 r 

< 

X 

X 

X 

M 

<" 

X 

x 

‘> 

X 

X 

x 

L portion 

> 1 

X 

X 

X 

R portion 

■>" 

X 

X 

L portion 

>*“ 

X 

X 

R portion 

1 < 

X 

X 

X 

L portion 

<■ 

X 

X 

X 

R portion 

X 

X 

L portion 

<r" 

X 

X 

R portion 

Figure  5*  Permissible  Scan  Operators  and  Results 


Figure  5.  Permissible  Scan  Operators  and  Results 
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Figure  6 shows  the  rules  for  the  split  operators: 


Split  from 

Result 

Saved 

Left 

Right 

V 

C1 

L portion 
R portion 
L portion 
R portion 

Figure  6.  Results  of  Split  Operators 


All  star  functions  are  operable  in  either  upper  or  lower 
case.  Some  others  that  are  available  for  use  are: 


^account 

*ct 


*clvl 

*date 


*eof 


*in 


* Icl 

* I in 
* null 

* random 

*rmdr 

*snumb 


*time 


*userid 


contains  the  “userid1*  subaccount  number,  if 
any. 

contains  the  current  line  of  the  current  file.  If 
there  is  no  current  file,  or  if  TEX  is  at  end  of 
file,  *cf  is  null. 

contains  a number  equal  to  the  current  depth 
(level)  of  “calls'1. 

contains  today’s  date  in  the  form  “yy-mnrKldM. 
If  necessary,  fields  of  *date  are  zero-filled  so 
that  it  always  has  8 characters, 
contains  “f”  it  there  is  a current  file  and  TEX 
is  not  at  end  of  file.  *eof  contains  “t"  if  there 
is  no  current  file,  or  if  TEX  is  at  end  of  file, 
contains  the  last  response  to  an  “in11  or  “int” 
command.  The  carriage  return  at  the  end  of  a 
line  entered  at  a terminal  is  not  included.  If  a 
null  response  was  obtained  from  a file,  or  if  a 
single  carriage  return  was  obtained  from  a 
terminal,  *in  will  be  null.  *ln  is  initially  null, 
is  the  length  of  *cl. 
is  the  length  of  *in. 

contains  the  null  string,  of  zero  length, 
contains  a randomly-selected  digit  whenever 
* random  is  referenced, 
has  the  remainder  of  the  last  division  operation, 
contains  the  identifying  number  of  the  last 
batch  job  spawned  in  the  current  timeshar- 
ing session.  If  no  job  has  been  spawned, 
*snumb  will  be  null, 

contains  local  24-hour  time  in  the  form  hh: 
mm:ss.  Like  *date,  *time  always  has  8 char- 
acters. 

contains  the  userid  under  which  TEX  is  be- 
ing used. 


This  trivial  program,  to  find  the  number  of  characters 
in  a file,  shows  the  use  of  *lcl, 

count -0 

!loop  if  "*eof  count =count+*L c i f;1  goto  Sloop 
out: "File  contains  ", county"  characters."  return 

Star  functions  also  exist  for  the  32  control  characters 
in  the  first  two  columns  of  ASCII  and  the  “delete”  char- 
acter (shown  here  in  the  capital  option): 


*NUL  Null 

*$0H  Start  of  Heading 

*5TX  Start  of  Text 

*ETK  End  of  Text 

*E0T  End  of  Transmission 

*ENQ  Enquiry 

*ACK  Acknowledge 

*BEL  Bell 

*B5  Backspace 

*HT  Horizontal  Tab 

*LF  Line  Feed 

*VT  Vertical  Tab 

*FF  Form  Feed 

*CR  Carriage  Return 

*50  Shift  Out 

*SI  Shift  In 

*DEL  Delete 


*DLE  Data  Link  Escape 

*DC1  Device  Control  1 

*DC2  Device  Control  2 

*0C3  Device  Control  3 

*014  Device  Control  4 (Stop) 

*NAK  Negative  Acknowledge 

*SYN  Synchronous  Idle 

*ETB  End  of  Transmission  Slock 

*C AN  Cancel 

*EM  End  of  Medium 

*$UB  Substitute 

*E$C  Escape 

*FS  Field  Separator 

*GS  Group  Separator 

*RS  Record  Separator 

*LfS  Unit  Separator 


These  will  be  found  useful  for  terminals  or  other  devices 
that  are  not  full  ASCII.  They  can  also  be  used  directly  in 
“out”  commands.  The  following  draws  a small  box, 
sounding  the  bell  at  start  and  finish: 

out;*bely  " "y*cry*Lf /r  | *c  r,  *Lf  , " | r,*be  L 


TEX  EXECUTIVE  FILES 

The  previous  example  illustrates  an  important  aspect 
of  TEX,  If  commands  are  entered  directly  at  the  terminal, 
they  will  be  executed  after  the  Return  Key  is  pressed.  If 
the  same  command  is  made  a part  of  a file,  it  will  not  be 
executed  until  that  file  is  called.  It  may  be  called  as  the 
current  file  (“call  *”)  or  as  a saved  file  (“call  filename11). 

Such  files  are  called  “executive  files*1.  An  implicit 
response  from  the  terminal,  such  as  an  extra  “return”,  is 

The  columns  mode 
localizes  the  operational  mode  of 
editing  actions  to  between 
two  defined  column  positions. 


simulated  by  a single  entry  line  of  “*null”. 

One  valuable  byproduct  of  this  separation  is  that  if  one 
is  hesitant,  while  programming  and  entering  a program, 
about  the  legality  or  effect  of  some  command,  it  Is  a simple 
matter  to  terminate  the  build  mode  and  actually  execute 
the  command  to  test  its  effect.  When  the  question  is 
resolved  satisfactorily,  file  building  may  be  resumed. 

SUMMARY  OF  MODES 

Modes  are  set  and  turned  off  globally.  The  paired 
commands  are: 

subs  nosubs  t race  not  race 

case  nocase  cols  nocols 

verify  noverify  oct l noctl 

Instances  of  the  first  two  modes  have  been  shown  copi- 
ously in  the  examples  so  far. 

The  verify  mode  (also  controlled  by  abbreviations 
“veri”  and  “nove")  simply  shows  at  the  terminal  the 
result  of  each  action  taken,  or  command  executed. 

The  trace  mode  (also  controlled  by  abbreviations  “trac” 
and  “notr”)  has  no  effect  upon  commands  received  from 
a terminal.  But  if  they  are  received  by  a called  executive 
file,  the  verify  mode  will  be  simulated.  Inserting  trace 
and  notrace  pairs  in  the  executive  file  is  an  effective 
diagnostic  method. 

The  columns  mode  localizes  the  operational  mode  of 
editing  actions,  to  between  two  defined  column  positions. 

The  octal  mode  permits  reference  to  all  512  different 
9-bit  characters,  by  defining  their  names  as  the  octal 
values  prefixed  by  an  assigned  character. 

ORDER  OF  OPERATOR  PRECEDENCE 

Expressions  are  evaluated  left  to  right  wherever  oper- 
ators are  of  equal  precedence.  Otherwise  evaluation 
takes  place  in  this  order: 

1.  Any  expression  within  parentheses  is  evaluated 
before  elements  outside  the  parentheses  (the 
maximum  number  of  real  and  implied  parenthesis 
pairs  for  the  HIS  TEX  processor  is  16). 

2.  Unary  operators  ( + , - , or A). 

3.  Scan/split  operators  (>,  <,  ],  or  [). 

4.  Multiplicaton/division  {*  or/). 

5.  Addition/subtraction  (+  or  -). 

6.  Concatenation  (,). 

7.  Comparison,  n 
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Anyone  with  the  remotest  knowledge  of  computers 
realizes  their  great  educational  possibilities.  But  you 
seldom  see  an  elementary  program  for  just  that  purpose 
— to  educate  the  young.  So  here’s  a quick  program  that 
serves  two  purposes:  to  provide  a mathematical  game 
for  youngsters  just  learning  about  numbers,  and  to  pro- 
vide a short,  easy  program  with  which  beginning  pro- 
grammers can  experiment. 

WHAT  DOES  IT  DO? 

The  program  initially  asks  the  child  to  enter  a number 
between  1 and  10.  Of  course,  most  children  won’t  be  able 
to  read  the  question  right  away.  You  must  guide  their  way 
through  the  game  the  first  few  times.  You’ll  probably  be 
surprised  how  quickly  the  child  catches  on  to  the  ques- 
tions and  the  feedback.  So  another  purpose  is  served: 
teaching  the  child  the  necessity  of  learning  to  read. 

Now  numbers  other  than  those  between  1 and  10  can 
be  entered,  but  it  is  best  to  start  with  small  numbers. 
Suppose  the  phild  enters  a 4.  The  program  will  then 
display  four  stars  (*)  on  the  monitor,  followed  by  the 
numeral  “4”.  Then,  on  the  first  pass  through  the  pro- 
gram, one  star  followed  by  a “1”  will  appear  below  the 
four  stars.  This  provides  the  child  with  a visual  display 
of  a set  of  “4”  objects  and  a set  of  “1”  object. 

Next,  the  program  asks  the  child  to  enter  the  answer  for 

4 + 1 = ? in  algebraic  form  and  also 
4 

1 in  column  addition  form. 

? 

The  visual  set  of  stars  is  still  on  the  screen,  so  the  child 
will  initially  count  all  the  stars  to  arrive  at  an  answer.  As 
the  child  begins  to  associate  numerals  with  the  concept 
of  so  many  objects,  you  can  rewrite  the  program  so  that 
the  stars  are  no  longer  printed  (see  the  section  on  ex- 
perimentation following). 

When  the  child  enters  an  answer,  the  program  checks 
to  see  it  is  the  right  answer.  If  it  is  right  a series  of  stars 
is  printed  and  the  message  “YOU  ARE  CORRECT  — 
YOU  WIN!!!”.  If  the  answer  is  wrong,  the  feedback  is 
“SORRY,  THE  ANSWER  IS  NOT  CORRECT,  TRY 
AGAIN!”  Even  if  the  child  cannot  yet  read,  he  or  she 
soon  learns  these  responses  and  their  meanings  with 
just  a little  help  from  you. 

When  the  child’s  answer  is  wrong,  the  problem  is  re- 
peated. When  the  answer  is  correct,  the  program  auto- 
matically forms  a new  problem  if  the  child  wishes  to 
play  another  game.  The  program  continues  to  use  the  4 
which  was  originally  input,  but  on  the  second  pass 
through  it  asks  the  child  to  add  a “2”  to  the  4.  On  the 
third  pass  it  adds  a “3”  and  so  on  through  six  passes.  At 


that  point,  the  program  will  ask  the  child  if  he  or  she 
wants  a different  input  number  and  if  he  wants  to  play 
another  game. 

EXPERIMENTATION 

The  accompanying  program  is  short  and  uses  a num- 
ber of  “FOR-TO”  loops,  “IF-THEN’S”  and  “GOTO’S”  to 
accomplish  its  objectives.  The  beginning  programmer 
should  be  able  to  follow  the  steps  with  just  a little  study 
and  then  be  ready  for  some  experimentation  of  their  own. 

First  of  all,  this  program  was  written  for  North  Star 
BASIC  in  which  multiple  line  statements  are  separated 
by  “\”.  In  this  program,  they  are  used  only  to  separate 
PRINT  statements  which  are  used  for  spacing  the 
screen  displays. 

The  C variable  is  the  number  entered  by  the  child.  The 
K variable  is  the  internal  number  which  is  added  to  C. 
When  the  program  is  first  started,  K is  set  at  zero  (line 
20).  In  line  60,  K is  increased  by  1.  In  each  successive 
pass  through,  the  program  is  cycled  back  to  line  60. 
When  K finally  equals  6,  the  program  jumps  out  of  that 
loop  at  line  360  and  goes  to  line  400.  Now  the  child  is 
asked  if  he  wants  to  enter  another  number  for  a new 
game.  If  he  answers  yes  (Y),  the  program  goes  back  to 
line  20  where  K is  again  set  at  zero. 

The  beginning  programmer  can  start  trying  his  own 
ideas  for  changing  this  fundamental  program.  For  in- 
stance, suppose  you  want  to  eliminate  the  stars  from 
the  display.  You  could  simply  delete  lines  70  through 
150.  Perhaps  you  wish  to  change  lines  190  and  200 
which  form  the  column  addition  format  in  the  North  Star 
BASIC.  Maybe  your  BASIC  has  a different  format  pro- 
cedure such  as  a PRINTUSING  statement. 

Another  possibility  is  to  change  the  mathematical 
operation  from  addition  to  subtraction,  multiplication  or 
division.  You  must  make  several  changes  throughout 
the  program.  You’ll  have  to  make  the  appropriate  opera- 
tional sign  changes  in  lines  170  and  220.  You’ll  probably 
also  wish  to  eliminate  the  stars,  lines  70  through  150. 

If  you  really  want  to  get  playful,  you  can  devise  a scor- 
ing system  with  a new  variable,  call  it  S,  and  set  it  ini- 
tially at  100.  Then  each  time  the  child  answers  a problem 
correctly,  10  is  added  to  S and  for  each  wrong  answer, 
10  is  deducted.  This  might  be  done  by  adding  the  follow- 
ing statements: 

15  LETS  = 100;  253  LETS  = S - 10;  318  LETS  = S + 10; 

352  PRINT;  353  PRINT  “YOUR  CURRENT  SCORE  IS  NOW“,S. 

You  may  have  a better  way  of  setting  up  a scoring 
routine.  Go  ahead,  experiment.  It’s  the  best  way  to  learn 
programming.  But  do  let  your  youngster  have  a crack  at 
playing  this  number  game  once  in  a while.  Remember, 
micro-bugs  come  in  all  sizes. □ 
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SAMPLE  RUN 

lhtf. 

tM'lf  P a NUMBER  mnri  \ irr  vv^.4 

If  * * x 


ENTpR  THE  Af/yWFp  FOR*  4 + 1 9 

4. 00 
i .no 

95 

*■*■*  or*  Av.x  w*f3(f  w*> 

**K  XVI  W*V  w*1*  AAA  AAA  **W  XXK 

YOU  ARF  CORRECT  YOU  WIN  i 1 < 
***  *xx  ***  jksok  ***  ***  atsr*  *** 

1 1 t wv<  vv»  HTWy  AAA.  XXX  XA*  *31* 

00  YOU  NANI  ANOTHER  RAHf?  * Y7N  5 Y 

K * * m *|  * 

* * 7 

ENTER  THE  ANSWER  FUR?  4 +■  3 = ? 

4.  Oft 

7.00 
77 

SORRY  * THAT  ANSWER  TS  NOT  CORRECT  t TRY  ALA  IN  ■ 
x «f  * » t 

AH  7 

ENTER  THE;  ANSWER  FOR!  4 * 2 ~ 7 

4.00 

2.00 

^6 

AHA  A.AA  A9X  xXA  AAA.  AHA  A *>  AAA 

AAA  ITC  **■*  Jt£tt*  3K3i*  XE3XW  SK3K3K  itHX 

YOU  ARC  CORRECT YOU  MIN  * 1 * 

AAA  AAA  AAA  AAA  AAA  AAA  X.AM  *** 

AAA  A*.*  XAA.  #VX  AAA  AAA  AAA  AHA 

130  Yntj  WANT  ANDTHFP  LAHF-?  'Y/NJ  N 

f>D  YOU  MAN!  TTj  FflT|-R  ANOTHER  NHMIPFP  AND  PLAY  fe$AIN? 

'Y/Nl  N 
READY 


PROGRAM  LISTING 

10  DTP!  7<n?> 

7. 0 LET  K=0 

30  PRINT  ‘TUTS  T3  A NUNDER  CAME11 

35  PRTNtv  PRINTS  FLINTY  PRINT 

OH  INPUT  -ENTER  A MUMPER  FRO M t TO  TO  -*C 

^0  PRINTS  PRINT 

60  IET  K?=4$*l 

Y0  FOR  I ■ 1 TO  C 

00  PRINT  -■  ‘ r 
R0  NEXT  I 

1 [>U  PRINT  N - tF: 

1 1 1>  PR]  NT 

t2R  FOR  T ~ 1 TO  M 
13U  PRINT  ■«  *f 
1 J1 0 NEXT  T 
VMl  PRINT  M SK 
>*n  PRIM  i 

1/ft  PRINT  " FMTEfi  IMF  ANSWER  FOR j ‘-r--  » MU'  - -**  ** 

100  PRINT 

190  PRINT  X5F2*C 

200  PRINT  2SF2rP 

210  INPUT  A 

220  LET  A1  .-i  C * 1C 

730  IF  ft  " A1  THEN  270 

2TO  PRINT 

7S0  PRINT  -SORRY,  THAT  ANSWER  IS  NOT  CORRECT w TRY  AT’ATN > ' 

255  PRTWTN  PRINT 

740  GOTO  70 

770  FOR  I * 1 Tn  2 

2SC1I  FRINI  ‘ *A*  ***  W#  VAW  AAA  AAA  AAA  AAA  m 

2B5  PRINT 
790  NEXT  T 
30U  PRINT 

310  PR IN  I ■ YOU  ART  FOREECT  YOU  VlN  t ' t * 

370  PRINT 

-J30  FOR  i 1 YD  7 

340  PRIM!  4 AAA  AAA  AAA  AAA  AAA  AAV.  WAV  AAA  * 

345  PRINT 
350  NEXT  I 

360  TF  K ■ 5 THEN  400 

3/0  print 

300  INPUT  * L)D  YOU  MAN!  ANUniFR  LArH  V <Y'N*  “ - 1 

390  IF  ZT  p Y ‘ THEN  60 

400  PRINT v PRINTS  PRINTS  PRINT 

Till  PRINT  ,DC  .YOU  WANT  TO  LTD  TP  ANDlHTP  NUMI4  R AND  PI  AY  AGATn^ 
170  PRINT 

430  INPUT  ■ t Y /N  > ‘ *7Y 
440  IF  74  ^ - Y ‘ THEN  ^0 
450  END 
READY 


Apple  II  and  Centronics-an  unbeatable  pain. 


Add  4K  or  16K  of  memory. 

We'll  delivery  anywhere  in  the  U.S., 
assembled  and  configured  to  your  speci- 
fication. 

We  can  deliver  at 
unbeatable  prices 

Call  or  write  for  special  pricing. 


Assembled  and  tested  . . . we'll  deliver  to 
you  from  off  our  shelf, 


Business  Software 

for  MICROPOLIS  and  NORTH  STAR 
DISK  SYSTEMS 


includes; 

• Accounts  Payable  and  Receivable 

• Payroll  for  up  to  600  employees 

• General  Ledger 

• Inventory  control  handles  1400  items 

• Customer  Accounts  list  for  1200 

• Mailing  lists 

Delivered  on  diskette  with  full  documen- 
tation. 


BYTE  BhOP 


Convenient  Orange  County  Location 

674  El  Camino  Real  • El  Camino  Plaza 
Tustin,  CA  92680  • (714)  731-1686 


HOURS 

Monday-Thursday  1 1 - 7 
Friday  11-8 

Saturday  10-6 
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On  A Bi-Lingual 
Math  Tutoring  Program 

By  Marvin  Mallon 


All  forms  of  programming  are  challenging  and  un- 
questionably, if  success  follows,  create  a strong  feeling 
of  accomplishment.  There  is  a special  sense  of  gratifi- 
cation, however,  that  can  be  identified  with  writing 
educational  programs.  The  thought  of  making  the  com- 
puter  serve  as  a tutoring  appliance  for  the  school  child 
is  quite  inspiring.  We  are  certainly  on  the  threshhold  of 
having  the  microcomputer  serve  the  needs  of  the  busi- 
ness community  as  it  never  has  before.  We  will  also 
soon  see  the  influx  of  personal  computers  in  the  home 
in  numbers  undreamed  of  five  years  ago.  Surely  then, 
one  of  the  more  worthy  causes  to  be  served  wilt  be  the 
teaching  of  the  young. 

Of  course,  a lot  has  happened  in  this  area  already, 
most  notably  in  school  districts  in  Northern  California, 
due  to  the  prodding  and  patience  of  Albrecht,  Verplank, 
et  al.  The  proximity  of  Hewlett-Packard,  Digital  Equip- 
ment Corporation  and  IBM  has  not  been  wasted  in  the  San 
Jose-Palo  Alto  school  districts,  and  Los  Angeles  teach- 
ers, if  not  in  fact  the  rest  of  the  country,  look  in  envy  to 
their  achievements.  Hopefully,  it  is  only  a matter  of  time 
before  educators  everywhere  find  the  means  to  enhance 
classroom  activities  with  the  aid  of  the  small  computer. 

A specific  area  worthy  of  extra  attention  is  in  dealing 
with  minority  students.  The  Los  Angeles  Unified  School 
District  is  responsible  for  the  formative  education  of 
thousands  of  such  children,  and  it  encounters  special 
problems  where  language  is  a barrier.  The  computer  Gan 
help.  This  article  demonstrates  that  a start  has  been 
made  and  urges  greater  participation  elsewhere  to  pro- 
duce constructive  programs  aimed  at  overcoming  lan- 
guage differences  as  an  obstacle. 

Specifically,  I wrote  a Math  Tutoring  program  which 
helped  my  daughter  and  her  friends  practice  basic  arith- 
metic problems.  Some  time  later  I sold  and  installed  a 
number  of  microcomputers  into  Los  Angeles  high 
schools.  At  one  of  these  schools,  San  Fernando  High,  I 
met  and  worked  with  Alan  Samow  who  is  on  the  staff  of 
the  mathematics  department.  He  was  delighted  to  have 
a copy  of  my  tutoring  program  and  in  short  order,  trans- 
lated it  for  use  by  the  Spanish-speaking  students  in  his 
classes.  This  simply  required  re-phrasing  the  prompt 
messages,  but  he  went  on  to  enhance  the  original  pro- 
gram with  some  fine  touches  of  his  own.  Following  this 
article  is  a listing  of  both  the  English  and  Spanish  ver- 
sions with  a typical  run  of  the  Spanish  program  included 
as  well. 

The  program  opens  with  a personalized  introduction 
that  sets  the  mood  for  the  Intercourse  to  follow.  It  then 
offers  ten  problems  in  either  addition,  subtraction, 
multiplication  or  division.  The  student  also  limits  the 
largest  numbers  he  or  she  will  work  with  based  on  his  or 
her  educational  level.  Multiplication  problems  have  the 
further  option  of  being  created  with  the  same  repetitive 
multiplier  should  the  student  wish  to  practice  his 
"times  table51.  An  option  of  the  division  choice  is  the 
selection  of  problems  with  or  without  odd  remainders. 


Answers  are  greeted  with  either  criticism  or  praise  de- 
pendent, of  course,  on  the  correctness  of  the  response. 
These  are  randomized  so  as  to  enhance  the  “personal 
touch"  of  the  lesson.  The  student  is  given  three  chances 
at  the  right  answer  before  the  program  moves  on  to  the 
next  question.  At  the  end  of  the  exercise  a summary  is 
printed  of  the  score  and  all  missed  or  troublesome  prob- 
lems are  recapped.  This  tends  to  enforce  the  lesson  and 
hopefully  encourages  the  user  to  repeat  difficult  areas 
or  go  on  to  larger  numbers. 

The  reader  Is  not  only  encouraged  to  use  these  pro- 
grams as  they  appear  here,  but  Mr.  Samow  and  I would 
be  especially  gratified  if  others  followed  our  example 
and  translated  new  or  existing  programs  so  as  to  make 
them  suitably  usable  by  a broader  group  of  students. 
Surely  nothing  can  be  of  greater  consequence  than  the 
promotion  of  the  computer  as  a learning  tool  for 
children  of  all  ages  and  background. □ 

SAMPLE  RUN 


RUN 

HOL.A,  CU  AL  ES  TU  N0MOR£  7 7 GFRADO 

GUSTO  £ N CONOCERTE  GERADC!,  VAMQH  A PR ACT  ICAR 

MAT  E MAT  ICAR  JUNTOS. 

P ODE  Hi  os  HAOFR  SUMAS,  REST  AS 
MULTIPLICACION  ¥ DIVISIGNES. 

ESCRIBE  UN  5IMB0LO  V KARFWOB  1 R PROBUEUAS 

+ - x or  / 

CUAL  EJERCICIO  ?7  + 

VAMOS  A TRAEAJQR  CON  2 NUMFROS  OTFEPENTES 
CUAL  SERA  LA  CANT  TOA0  DEL  PRIMER  NIJMFRO  ??  PR? 
CUAL  SERA  LA  CANT IDAO  OFL  REGUNDG  NUMERP?  R? 
AOL'X  HAV  UN  PR  OBL  EVA  DE  SUVAP 
8 1 496 

+ 4 


7 5B2 

MUY  BIFNF  i CONTINUA  AS  I, 

n Z 562 

+ 63 


7 625 

E5TA  CDRRECTO  G FP  ADO . TRAT A DTR Q — * — 
ff  3 39  2 

+ 65 


t 3a 

ESTA  I NCpflOE CT 0 l?ER  ADO . 

9 3 592 

+ 65 


?■  im 

ESTA  INC  OR RECTO  GERACO. 

8 3 592 

+ 6*1 


? 345 

TUR  3 PREBAR  T ER  MINARGN— L D DlENTor  ! 
, 8 4 2?1 

+ 6 1 


7 232 

ESTA  INCORRECT  0 OFF  ADO. 
#4  271 

+ 61 


7 332 

MUY  BIENIt  CONTINUA  AST. 
8 5 305 

+ 71 


7 376 

ER£S  MUV  TNTELEONETE  GERADO.  ADuI  TENEV05  OTRC. 
H 6 656 

+ 76 


1 736 

WUY  RIENI 1 CONTINUA  AS1. 
8 7 543 

+ 47 
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AHUI  TENtWOS  OTRO. 


? 57? 

E F1 FS  VUY  INTEL  EC NFTF  GEH  ADC , 
If  B %74 

* £4 


? 93B 

MUV  PIENM  CCNTINUA  AS  I* 
^ 9 4PA 

+ 3fl 


t ?46 

ERR  ACTE  GfflACP*  THAT  A DTP  A V£Z , 
9 4*S 

+ 3P 


? 946 

FSTA  IfiCDWHECTO  GERACO. 

ft  9 40fl 

+ 


? 446 

ESTA  CORRECT D GEfiADO.  TRATA  PTRD— 
M IB  109 

t 67 


7 17? 

EKCELEWTF-E JFRCttriO  COI/PLETD, 


200  - WHICH  DRILL? 

210  BR|«T"tft:  CAM  DC  ADDITION*  SUBTRACT 1 ON" 

3 20  PRIfTr'ffULT  I PLICATE  ON,  OR  DIVISION*" 

£30  =RINT,pTY3L  A SYMBOL  AND  WE  WILL  DO  10  PROBLEMS!" 

£32  FOR  L=l  TU I 0;p< L)-3l  E < L i =*0 : 7 £ L ) * 0 : NEXT 
£34  L*  0 

2 35  C-0iN*0i  R- 0 : T®  0 

237  FOP  K=l  TO  1 0:FtH>-3E£<K>OiK(KJ-'3lN£VT 
230  K®0 

240  3 ° 1 N T TABUOJ?"*  - Y OR  I" 

250  INPUT  "'/HIGH  UlLL  IT  bs."S3 i 

2 70  [f  Ui*>"+"ANL  bi«>"-"4NLi  ai<>"X"*ND  B$ <>"*"  THEN  243 
300  REN  - &ICTEIMJ  THE  NUMBERS 

JIO  ORI.JT"Vi'LL  VO  IK  WITH  T,fJ  DIFFERENT  NUMBERS" 

320  I^OT'VtJV  GIG  £*M  THE  FIRST  ONE  | 

3J2  IF  N|»0  ul  ,«l  >1303  THE.J  030 

3-0  INDUT"HoV  ^7  3 CAE  THE  OTH^R  NUMBEH  Jt.":N2 
492  IF  rf£“ < Q OR.  AS  >1003  THEM  j50 
J90  uOTJ  *jO& 

Jd3  PShW'Trti  MUBdtRS  HAVE  TJ  BE  JET  VEEN  1 AND  1 000** 
i3i  PRlMT-^iT'S  TTY  AGAIN—" 

490  uoTj  020 

400  TItft  - GOTO  DRILL  ROOT  I Nr. 

4 10  IF  lii-"*"  THsN  *03 

4£j  IF  THE  i 700 

403  IF  BJ^'Y"  HE.I  433 

4hO  GOTO  900 


SUMAR 

GEflADO  TIEMEE  9 CQRRFCTQ  Y 1 INCORRECT  OR 
TEINES  PROBLEVAS  CON  3 HROFLEYAS 
TU  GRAOD  ES  B0 

YUVISTE  OIF!  CULT  a COM  L Ofi  SIGIJTENT  Efi  PROBLEM AS 
271  * 61  - 372 
4EB  + 3P  . 446 

MIZI5TE  WAL  ESTDR  PBOPlFWAS 
99?  + 65  - 657 

T RAT  Alias  MAE  PR0SLEMA5  ? Si 
ESCRIBE  UN  STWBOLO  Y H AP  CMOS  IB  PR DPLEWAS 
* - X 0rt  / 

CUAL  EdEPCICIO  ??  / 

v ADDS  A TRAPAJOR  COM  ? RUMER OS  DTP EF ENTER 
CUAL  SERA  LA  DA  NT  I DAD  DEL  PRIWER  NUUFRO  77  S9G 
COAL  SERA  LA  CANT  ICAO  CEL  SEDUN&O  NUYEP0?  9 
NUIFPES  PROeCEPAS  CDN  RESirUO  ( 5 DBF  ANT  ES ) 

? NO 

AON  I MAY  UN  PPCBLEWA  OE  DIVICION 
ft  1 CUANTO  ES  34?  OIVICIDO  P DR  6 
? 57 

MUY  FIEN1 1 COKTINUA  AST. 

if  2 CUANTQ  ES  119  GIVI  DIDO  RDR  7 

? M 

ERE5  ISLfY  I NT  EL  FEME  T F GEHAGO.  AOUT  TENEDDS  GIRO. 
8 3 CUANTC  ES  740  DIDTOTOD  PGR  5 
7 t4R 

MUY  EIENH  COMUNDA  AST. 

H 4 CUANTQ  ES  723  Dll/ 1 DIDO  PGR  3 
7 241 

ir'UY  BTENM  CONI  I NO  A ART* 

ft  5 CUANTO  ES  160  DT1/I0IGD  POR  R 

7 20 

ER ES  WUY  TNTfLEDWETE  GERADO,  AOLI I TENEWOS  OTRO. 

ft  6 CUANTO  ES  P I 6 01 V IDT  DO  P W 6 

7 T36 

MUY  BTEWIT  CONTI AU A A9I. 

8 7 CUANTO  ES  3B7  DIVIDTDD  POR  3 
7 129 

ESTA  COR  RECTO  GERAOG.  TRATA  DTPC^ 

If  B CUANTO  ES  24  0 DlVtDIOp  POP  4 

7 60 

MUY  PIENt!  CONTTNUA  AST. 

8 9 CUANTQ  £S  747  CIVICICD  PC*  3 

7 249 

ESTA  CpsPECTO  GER ADO.  TRATA  OTRO— -« 

8 10  CUANTQ  ES  570  OlVtDIOQ  PG«  5 
7 114 

EXCELENTE-E JfRCICIO  COMP L ETC. 

DIVICIRN 

OCR  ADD  T IE  NFS  1 0 CORRECT  Q Y P INCORRECT  05 
TEINES  PRDBLEMAS  CON  f PROBLEMAS 
TU  GR ADO  ES  100 

MNGUN  ERROR  * , * T F FELICITQM 

T RAT  AMOS  MAS  PPOBLEMAS  7 ND 

HAST A LUEGO  P DR  AHOR  A , TE  VEO  PROMT  OH 

OK 


PROGRAM  1 


UK 

LIST 

10  - HATH  TUTOT 

20  R£K  - WSlTfelvJ  oY  Fin  MALLO.'J 
JD  Rs.M  - AUGUST j 197s 
1 00  R&h  - upLj  I l^u  l.  t iV  uO  -j 

l ID  INPUT  ,,HtLLO>  VHAT  " S YOUR  NAML";A4 

120  PRlNT  -lJLAU  TO  HLtT  YOU  "JAiJ”*  LET 1 3 3 PACT  1 Ct " 

1 30  P R I M T ” S OW L KATHLMATICS  TtlGtTHLR » ,h 


600  9£H  - ADDITION 
6 15  SI  = "PL'J  5M  : TS*”ADD1  TI  Oil" 

630  RR.I LJT“RE RE ' 5 AM  ADDITION  37UdLLN  FOR  TJ’P " 

625  GQSUO  1530 

6 30  UOSUS  I ODD 
5J5  V ■ A * J 

643  IF  X-rJ  THinif  OQSUri  3090 
653  IF  Y-U  THEM  625 
630  tiUSUc*  400D 

665  IF  yort  + 4 AND  T’J  TH*I»  625 

673  «OTU  630 

700  RtM  - SUBTRACT IUN 

7 10  pRlWTf,HtRt ' 5 A PROBLEM  lW  SO oT HACT I Otf  * " 

715  Si  = "MINUS,< 

710  Ri^ "SUBTRACT  I QN" 

7 20  GUSUd  1 50D 

74iO  IF  ti*A  THEM  Y*AiA»4tB«Y 

750  GOSUB  1000 

760  U*A-EJ 

770  IF  X»U  THEN  flOSUH  3000 
750  IF  Y»9  THEN  7E0 
790  Q0EUB  4000 

795  IF  AND  T=3  THEN  720 

797  GOTO  750 

6 GO  REM  - MULTI “LEGATION 
3 15  Si  B "T IMES4" : Rt1  ''MULTI  PL  I CAT  I ON'* 

B16  P®  I NT  "DO  YOU  WAMT  TO  PRACTICE.  WITH  A SPECIAL  NUMBER"; 

3)7  INPUT  01 

016  IF  Ci="YES"  THEM  IN^UT  "VrtAT  1$  THE  NUMBER"! A 
6J9  JF  ^;l  = ''YE5,'  THEN  GOSUD  |5|0 
020  IF  Ci®"YLS,T  THEN  OUT0  550 

3 20  PRINT"HER&’S  A MULTIPLICATION  PROBLEM  FOR  YOU  * " 

B JO  uUSUci  1500 
@50  GO  SUB  1000 
655  U=A*B 

660  IF  THEM  UOSUb  OO0O 

570  IF  X=V  AND  0i^"YLS“  THEN  GOTO  919 
675  I?  AND  Ci* >"Yt 5"  THEN  GOTO  533 

B&O  GO SUB  4000 

5 05  IF  Xf>V  AM C T*3  AND  Ci4=",YE5"  THEN  GOTO  Sl9 

S07  IF  AMD  T* 3 AND  CK^’YlS"  THEN  GOTO  300 

090  GOTO  B50 

900  REM  - DIVISION 

9(0  5*= "DIVIDED  BY" 

91?  Rls"DIVI SI  DM" 

913  U-0 

91 A PRINT  "UQ  YOU  WANT  PROBLEM ? 'JHH  REMAINDERS''; 

9|£  INPUT  V* 

9 I 6 IF  Vi- "YES"  THEN  U=  I 

9 20  PRI«T,,HLHE'S  A PROBLEM  IN  DIUIS10W-" 

930  GDSUG  1500 

950  IF  3>A  THEN  Y=?As  A = B:  G=Y 

955  IF  U-i  THEN  970 

950  £-lNT( A/Ul lA *B+Z 

965  IF  A^H  THEN  93Q 
970  GO SU u 1000 

900  y* I NT  C < A/B>  * I 00 }/  t oo 

982  IF  X>tU-.tmANU  ( V * » 0 1 ) THEN  G05UB  3000 

93m  IF  XMU-*QUANLP  K<  C W+  - 0 1 ) THEN  930 

966  GOSUB  4000 

968  IF  X‘>V  AND  T-3  THEN  900 
990  GOTO  970 

1300  REM  - ASH  THE  OUESTlON 

io 10  PRINT"  hov  much  IS"; a; Si; ail  input  y 

1020  RETURN 

1490  REM  “ CREATE  RANDOM  NUMBERS 
(503  A- 1NT{ tNI -21-RNDi I 1+2J 
1510  B«lNTI<N2-EMH«Dtl  J+aj 
15  2D  Ta0: RETURN 

1990  REN  - EXERCISE  CONCLUDED 

1991  POKE  2320, 223 l POKE  1234*1 
1993  PRINT 

1995  PRHSfTTA3(6J  INI  SPRINT 

2030  PFUMTAi;"  YOU  GOT" JC* "SIGHT  AnL";M-C; "WRONG 
2005  PR1NT"Y0U  HAD  TROUBLE  U ITH"JL+Ki "PROBLEMS* " 

£010  PRINT  "YOUR  SCORE  I 5"  1 I NT  £ C/vi*  I OO  / - 1 5 *L  i 
2020  PRINT ! 5aL 

2022  JFrit I > ■ OANDL - 0 THENPR I W T "NO  MISTAHtS— CONGRATULATIONS! "iGQTOEQ&S 
£0£6  PfU NT" YOU  Had  DIFFICULTY  WITH  THESE  PROBLEMS : ** 

2027  FOR  L»I  TO  S 

£023  PAlNTTABC6>;FtLK£i;£tLJJ"*";QtLI 

2029  NEXT 

2030  L=D: PRINT 

£03 £ IF  H £ I 3*0  THEN  GOTO  £062 

2335  PR I NT "YOU  MISSED  THESE  PROBLEMS:" 

2040  FOR  Ka 1 TO  N-C 

2 350  PRIWtTAB£6 i IF  tKl i S11G( K) ; " a " ? H £ H > 
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Micro  Business  Software 

• Complete  interactive,  double  entry  account- 
ing system 

• 51  programs  with  120  pages  of  documen- 
tation 

• Written  in  Northstar  BASIC  (other  variations 
available) 

• General  ledger,  accounts  receivable, 
accounts  payable,  inventory  and  payroll 

• Only  24K  of  memory 

• Single  diskette  can  hold  400  customer 
listings,  50  vendors,  400  line  items  of 
inventory,  25  employees,  60  general  ledger 
accounts. 

• Only  $200.00 

To  order  G BIS  business  software,  send  check, 
money  order  or  purchase  order  (Calif,  residents 
add  6%  sales  tax — prepaid  orders  shipped 
at  no  charge)  to: 

Computer  Products  Of  America 

A Division  of  The  Computer  Mart 
633  West  Kate  I la  Avenue 
Orange,  CA  92667 
(714)  633-1222 

Dealer  and  OEM  prices  upon  request 
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SUBSCRIPTION 
APPLICATION  FORM 

PAYMENT  MUST  ACCOMPANY  FORM 

SUBSCRIPTION  FEE  per  year:  $14.00  U.S.; 

$16,00  Canada/ Mexico;  $24.00  Foreign. 

Must  be  in  U.S.  funds  drawn  on  a U.S.  bank. 

Make  check  payable  to: 

iiuTEfiFflLC  fl5E  Magazine 

P.O.  Box  1234,  Cerritos,  CA  90701 

Name Title 

Company  

Home  Address  


City  State  

Country Zip. 


Date 

Signature 

n CHECK 

□ 

MONEY  ORDER 

n b/a 

□ 
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3050  WE XT  K 
2Q62  K-0 

2064  PRINT 

2065  POKE  I23^Q:RQKE  2020,0 

2070  INPUT  "SHALL  Wt  TRY  SOME  MORENO! 

20 SO  IF  Di- "YES"  THEM  230 
2090  IF  U1  3 "NO"  THEM  9000 

209  5 PRINT  "YOU  HU  ST  ANSWER  YES  OR  NO  PLEASE- " i GOTO  20  70 
3000  RfcM  - CORRECT  ArtSWtR! 

0010  7 = 0 ; C=  0+  t : tJ  = tJ+  | 

3012 

3015  IF  H=  I 0 THEM  PJ11NT,TEX  CELLtNT- -EXERC I SE  IS  COMPLETE GOTO  I 990 
3020  RaINTt{4-li*RMSKl  )+IJ 
3090  ON  R GOTO  3050,3070,3090 

3050  PHI NTMTHAT ' S RIGHT  TRY  ANOTHER 

3060  RETURN 

3070  PRINT”THATT  S VERY  0000  J KEEP  IT  tl».M 
3050  RETURN 

3090  PRINT  "YOU 4 RE  SURE  SMART  HERE'S  AWOTHE®--" 

3110  RETURN 

4000  REM  - WRONG  ANSWER 
9010  T=T+ I 

9015  IF  T=2  THEN  £.030 
9020  IF  T = 3 THEN  5000 
9022  M= I 

9025  L=L*1  ;PtL)=A;EtL3=B:'XL>sV 
9030  R-  IHT(  t 4-  1 MRNIX  I >+  I > 

9090  ON  R GOTO  9050,9070*9090 

9050  PRINT" YOU  GOOFED  "/A*;".  TRY  AGAIN," 

9060  RETURN 

9070  PRINT "THAT'S  WRONG  "JAi;"." 

9080  RETURN 

9090  PRINT"THINK  AGAIN---" 

9095  RETURN 

5000  REM  - 3 MISSES 

5010  PRINT”YOIJR  3 TRIES  ARE  UP TOO  GAP*" 

5020  N®N*]  ! K“-K+  I 
5030  IF  M-|  THEN  L-L- I 
5090  FtKI-A:G£K3-B 
5092  HCKJ'W 

5045  IF  N*I0  THEN  RETURN 
5050  GOTO  ] 990 

9000  PRlNT"G00t>BYE  FOR  NOW*  SEE  V0IJ  SOON*  I HOPE!" 

OK 


PROGRAM  2 


16  REM  - MATH  TUTOR  PR  OOP  AM. 


20  REV  ORIGINAL  PROGRAM  BY  MARVIN  WALLOW 

25  REM  RE-WRITTEN  ANO  PREPARED  RY  ALAN  5AW0*  SFHR 

21  AEW  TRANSLATION  BY  LACS 
30  REV  - AUGUST*  1976 

166  REF/  - OPENING  DIALOG 

113  INPUT  “hDLA*  CUAL  FS  TU  NGVBRE  f"  ;AS 

126  PRINT  "GUSTO  E K CONDCERTE  " ;A VAMOH  A RR ACT  ICAR” 
136  PRINT'  MATE  VAT  I CAS  JUNTOS." 

26 ? REV  - WHICH  DR  ILL  7 

Pie  PRINT  "POO  EM  03  HACEF  SUMAS . PEST  AS” 

22?,  PRINT  " MULTIPLICATION  V DIVIRIQNES.” 

236  PRINT  "ESCRIBE  UN  STMROLO  Y HAREMGS  IP  PROBlEMAS" 

232  FOR  L-1TC10iPU)  - 0 : Ft  L>  - 0 ( L)  - 0 : NEXT 

234  L-0 

235  C-T*;N«0:R-0:T-e 

237  FOR  K-l  TO  10;F(K}"0:G(K}-0:H(K)-Pi NEXT 

240  PRINT  T Ap ( 10)  ; " + - X OP  / " 

256  INPUT  "CUAL  EJERCICTO  ?" 

272  IF  RS<>  " + " AND  RfoH-wANP  B$f>"x"AND  B$oV“  THEN  ?4  0 
366  REM  - RICKING  THE  NUMBERS 

310  PRiNT"VAMOS  A TP  ABA  JOB  CON  2 Nil  WE*  OS  OJFFRFNTEB" 

32B  INPUT  "CUAL  SERA  LA  CANUOAD  DEL  PRIMER  NUMFfi 0 ?";N1 
332  IF  N1-ij  OP  N 1 >1606  then  3H0 

34  6 INPUT" CUAL  SERA  LA  CANT  I DAD  CFL  SEGUNDQ  NUMEP0“jN2 
352  IF  w2-<6  DP  N2  >1000  THEN  3P0 
U?  GOTO  4 0? 

3BE  ,PPINT”L0S  NUMERQS  T IFNEB  nflJE  ERTAR  ENTRE  tTEL  1 A 1006" 
3R5  PRINT  "VAllOS  A THATAP" 

390  GOTO  326 

ace  rem  - goto  drill  routine 

412  IF  P5-"+"  THEN  626 
42E  IF  THEN  7 26 

43f  IF  B$-"x"  THEN  BP6 
440  GOTO  920 
606  PEV  - ADDITION 
615  R?-'Vh  :Rf -“SUVAR" 

626  PRINT  "AOUI  HAY  UN  PROBLFWA  OE  SUMAft" 

625  G05UB  1560 
632  OOSUP  1000 
635  T.'-A+B 

64  C IF  Ktitt  THEN  GOB  UR  30  00 
650  IF  X-W  THEN  625 
660  OOSUP  4000 

665  IF  X<>A+fl  AND  T*3  THEN  625 

670  GOTO  610 

700  pew  - subtract i on 

710  PRINT  "Anui  HAY  UN  PHQBLFMA  DE  RFSTAP" 

715  SS-  '-“ 


7 1 R H5  REST  AR“ 

722  GORUP  1506 

740  IF  P>A  THFN  YpA;A-R;H-Y 

750  GOGUEf  1000 

760  ft'-A-R 

770  IF  X-W  THEN  GOSUR  3rtR0 
780  TF  X-#'  THFN  720 
792  GORUP  4000 

795  IF  XoW  A NT1  T n.  3 THEN  72f 
797  GOTO  750 

B00  PER  - MULTIPLICATION 
B 1 6 S$-"X”  : R S ■ " MU  LT  IP  L I C AC  1 0 N" 

B16  PRINT  "OUIERES  PRACTICAR  CON  NUMEREJS  ESPECIALES” 

817  INPUT  OS 

818  IF  C$*~SI"  THEN  INPUT  ”CUAL  EB  EL  NUMERO” ;A 


132  INTERFACE  AGE 


SEPTEMBER  1978 


Rl1?  IF  CfJ'sr  THEN  GOSUP  1510 
S2C  IF  C$-"SIH  ThEN  GOTO  85<J 

B22  PAINT  “ AC? LJT I NAY  LTN  PROELEYA  DE  F/IJLT  IPLlCACIOPr 
83fl  GOSUF  1500 
65C  GOSUE  10B0 
355  W-A*P 

0bC  IF  X-W  THEN  GQ5UE  3£fl0 
870  IF  X-w  AND  rf  B I"  THEN  GOTO  019 
075  IF  K-W  AND  C^sr  THEN  GOTO  030 
SR0  GOfiUfl  400B 

005  IF  X oW'AND  T«3  AND  C5-“Sr  THEN  GDTO  019 

0B?  IF  K<>»  AND  T*3  AND  rW81"  THEN  GOTO  0 30 

090  GOTO  053 

90fl  PEM  - DIVISION 

9l«  S3-”OIVIOIDO  POR“ 

912  p* -“omcroM" 

913  U-0 

9 Id  PRINT  "DUIEPES  PRDBLEMAS  CON  RES  I QUO  ( 0000  ANT  EG  ) *' 

915  INPUT  Vfc 

916  IF  VS-"SI"  THEN  11-1 

920  PRINT  "a$UI  HAY  UN  PflOfiLEUA  PE  DIVISION" 

930  0OSUB  1520 

95?  IF  P>A  THEN  Y-A:A-0:0wY 

955  IF  U-1  TkFN  97? 

96C  Z-INT  f A/P) j A-P-Z 
965  IF  A-B  THEN  930 
9?C  G05U2  1 Iflrf 
980  W^INT(  (A/E)*10B)/  100 

902  IF  XMW-.0UANO  Xi(#+,  D1)T-HEN  G05UB  30RG 
9Ba  IF  *>(*-  , (M  ) AND  K <( N+ . pi)  THEN  930 
906  GO0U0  9000 

908  IF  Xo«  AND  T - 3 THEN  9 30 
992  GOTO  970 

100  0 PEN  ASK  THE  FHIFETIDN 

1031  IF  A<  1 0 THEN  I-22:GOTO  1005 

1022  IF  Aciee  THEN  Z-21rG0TC  1BF5 

1023  2*20 

1225  IF  B<10  THEN  0*2Z:GGTtJ  1M0 

1206  IF  P<1P?  THEN  0-21: GOTO  1010 

1 207  0*20 

10  IP  PRINT  " #"  ;N+1  ; 

1012  PRINT  T AFf l) :fi 

1014  PAINT  t a E t 15)  : 05  i S p C ( 0—  1 6 } ; B 

1015  PRINT  TABt  15)  — " 

1016  INPUT  X 
1020  RETURN 

1100  REV  ASK  DIVISION  QUESTION 

1110  PRINT  ;N+1; -QU  ANTO  ER  ' A [S£  ; R : I NPUT  X 

1115  RETURN 

1490  REV  - CREATE  R AN 00 V NUMBERS 
15G0  A-INT(  (N1-2)*RN0{  1)+2) 

1510  E*TNT ( ( U2—  2 ) * R N0( 1 ) + 2 } 

1520  T ■ 0 1 9 ET UP N 

1990  PEV  - EXERCISE  CONCLUDED 

1993  PRINT 

1995  PPINTTAE(6)  :R$  ;RPINT 

202  0 PRINT  A*;"  TIENES" :C:" CORBETT  0 Y " ; N-  C : " I N C C°  p F C T r ^ " 

200  5 PRINT  "TEINES  PPOPLf-MAS  CON"  ; L+  K ; "PR OPL ERAS" 

2010  PRINT  "TU  GRADO  IS  " INT ( 0/ N*  1 0 fl ) - ( 5*1 1 
202P  PRINT  tS-L 

2022  IFH(  11  .PANOL-FTHEN  PRINT  "NINGtlN  ERROR.,  , TF  FFL  IFITCT  ! " 

2023  IFH{  1 ) *0AN C L*0  THEN  206? 

2  026  PR  I NT"  Tuv  IR  T F CJFlCULTP  C[>N  LOS  5IGUIENTES  PR  DEL  EVA?" 

202?  FDR  L-1  TO  5 

20  28  PRINTTAP{  6)  : P f L J ; S£ ; E{ L ) ; U ( L ) 

2029  NEXT 

2 030  L * 0 : P H I NT 

2032  IF  H(1>-0  THFN  GOTO  2062 

2038  PRINT  "HIZISTF  WAL  FSTOS  PPOBLEVASH 

2040  F0&  K*1  TD  N-C 

20  50  PR  I NTTAS ( 6 ) ;Ff K) ;g$:G(K) ;H(K1 
2060  NEXT  K 
2062  K-V 
2064  PRINT 

207E  INPUf  "THAT  AMOS  MAS  PROBLEMAS  **  ; DJ 
2060  IF  OS-’Br  THEN  230 
2090  IF  D$*"N£T  THEN  9000 

2095  PR  INT" YOU  MUST  ANSWER  YFS  DP  NO  PLEASE," ! GOT 0 2070 
3000  R£M  - CORRFCT  ANSWER! 

3010  T*0jC-C+1 :N-N*1 
3012  V-0 

3015  IFN-10  THEN  PPIN7“EXCELENTE~EJEBCTCI0  COMPLFT 0, “ : GOTO  1 99 0 
3B2E  R-INT{t4-l)*PN0(  0+  1) 

3040  ON  R GOTO  3^50,3070^3090 

3 050  PRINT  " EST  A CORHFCTO  ” : A£  : " . THAT  A DTBO " 

3060  RETURN 

3070  PRINT  “MUY  PIENH  CONTINUA  AST." 

3086  RETURN 

3090  PP TNT  "ER£S  MUY  INTeLFGNETE  "jA*:".  A0U1  TENEMOP  OTRO." 

3110  return 

4 0 00  H EM'  - WRONG  ANSWER 
4010  T.T+1 

4015  IF  T*2  THEN  4030 
4020  IF  T-3  THEN  5000 
4022  V-1 

4025  L-L*1 :PfL)*A:EfL)-E:Q{L) 

4030  R-lHTf (4“1)*RN0< 1)+1) 

4040  ON  R GOTO  4050,4070,4090 

4050  PRINT  “EPRASTE  "EASrH,  TRATA  QTR A VEZ . H 
4060  RETURN 

4070  PRINT  "ESTA  INCDRRECTO  ' 

40R0  RETURN 

4090  PRINT  "PIENSA  OTRfl  VFZ" 

4095  RETURN 

5000  REM  - 3 MISSES 

5010  PRINT  "TUS  3 PPFPAS  TFPPINAPON — LO  STF^TOM " 

5020  N-N+liK-K+1 
5030  IF  M-1  THEN  L-L-1 
5040  F(X)-A:G{K)-B 
5042  H(K)-W 

504  5 IF  N«1P  THFN  RFTJJRN 
5050  GOTO  199? 

9000  PRINT  "HAST*  UJFGD  PtW  AhOPA.  TE  VEO  PRONTO!  f" 

OK 


A Great 

Microcomputer 
At  A Fabulous 
Price 

From  Computer 
Enterprises: 

The  VDP-40 

Video  Data  Processor 


Credit  Card 
Price: 
$4207.00 

Cash 
Discount 
Price: 
$4046.00 

Designed  [or  the  office  or  tor  the  home,  the  IMSAJ  Video  Data  Processor,  the 
VDP-40,  p laces  a microcomputer  well  within  the  budget  of  the  average 
small  businessman  or  systems  developer.  The  VDP-40  may  be  used  to  com- 
puterize the  accounting  and  inventory  functions  of  a small  business.  The 
VDP-40  can  communicate  to  additional  VDP’4f)s  or  other  fJOSO  B 5'hased 
compuiers,  and  can  an  as  a terminal  in  a data  communications  network. 
The  VDP-40  is  a fully  integrated  system,  featuring  an  8085  microprocessor; 
12  K RAM  memory,  two  Sf-i-inch  floppy  disks,  [)-inch  CRT,  Heavy-duty 
power  supply,  professional  keyboard,  terminated  .-regulated  motherboard, 
and  serial  and  parallel  I O ports  in  a handsome  cabinet 
The  IMSAI  VDP-40  comes  fully  assembled  and  tested.  Built-in  serial  and 
parallel  I/O  ports  provide  the  moans  to  connect,  via  appropriate  cabling, 
txmphera!  devices  including  line  printers,  modems  and  auxiliary  terminals. 
Built-in  expansion  capability  allows  the  user  to  increase  the  RAM,  I/O  ports 
and  number  or  disk  drives. 

SYSTEMS  FEATURES. 

■ Fully  Integrated  Computing  System  in  a single  Cabinet 

• Fiigh  Speed  BOB 5 Processor 

• 80  \ 24  Video  Display 

• 5 ’4 -inch  Twin  Floppy  Disk  Drives 

• Integrated  CRT  Display 

• Microprocessor- Driven  Keyboard  With  N-Kev  Rollover 

• Terminated/ Regulated  Motherboard 

• Heavy-Duty  Power  Supply 

• Printer/Modem  Port  Included 

• 12K  PAM  Memory  Included 

• 2K  ROM  Monitor  Included 

• Disk  Expansion  Capability  in  Excess  of  4,5  Megabytes  of  On-Line  Storage 
System  Expansion?  Extra  slots  in  our  S-IQO  bus  motherboard  and  our  new 
power  supply  allow  almost  unlimited  expansion. 

Need  more  disk  expansion?  A controller  option  of  the  VDP-40  allows  expan- 
sion to  greater  than  4,5  M Bytes. 

Add  a line  printer,  an  IBM  compatible  tope  drive,  a modem:  all  are  available, 
with  the  interfaces  and  software  to  make  it  work  lor  you. 


NO-RISK  GUARANTEE 

" Cancellation  With  No  Obligation  If  W!  Don  t Deliver  In 
Days 

" Full  Satisfaction  Or  You  May  Return  Product 
" Plus  All  Manufacturers'  Factory  Guarantees 


Shipping  charges  Sin  per  C'PL  on,  larger  units.  Jl  50  per  kit  52,00  mm, 
per  urder. 

Delivers  is  shk'V  lu  30  days  on  mou  nems.  Shipment  is  immediate  for 
pav  ment  h>  cashier 'i  cheek,  money  arder  or  charge  card.  A! tew-  3 
foi  pervonal  checks  lo  clear.  N V State  residcnlv  trdd  apprdp.  sales  lax. 
A'-arlahiliiy,  prices  and  specs  mav  change  without  nonce 


Operating  Hours: 
TM  MW10-5EST 

Th-F  10-9  E.S.T 
Closed  Sat.  A?  Sun. 

P.0.  Box  71 

Fayetteville,  N.Y,  15066 


Phone  (315)  637-6208  Today! 
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SOFTWARE  SECTION 


SOFTWARE  DEVELOPMENT 


In  a recent  environmental  control  project,  1 was  con- 
fronted by  the  task  of  maintaining  a RAM-resident  data 
file  which  represents  the  system's  'Internal  model  of 
the  world”.  The  8080  software  package  was  responsible 
for  continual  updating  of  the  data  file,  as  well  as  a wide 
variety  of  manipulations  involving  the  information  therein. 
Since  the  system  was  to  exist  in  a busy  real-time  environ- 
ment, processing  time  required  for  data  manipulation 
would  be  a significant,  and  troublesome,  overhead  factor. 

The  difficulty  becomes  obvious  when  the  nature  of 
the  system's  interface  with  the  world  is  considered.  The 
data  file  must  accommodate  upwards  of  a thousand 
points,  each  formatted  as  shown  in  the  top  illustration 
of  Figure  1.  Updating  of  the  variable  data  field  and  asso- 
ciated flags  is  accomplished  by  polling  the  host  system, 
which  serves  as  a data  concentrator  and  primary  con- 
troller for  the  environmental  equipment.  If  the  polling 
were  a straightforward  sequential  affair,  handling  of  the 
file  would  be  easy.  Unfortunately,  data  arrives  from  the 
host  system  not  only  as  a function  of  routine  requests 
from  the  8080  software,  but  also  as  a random  and  asyn- 
chronous result  of  alarm  conditions,  changes  of  equip- 
ment status,  and  certain  times  of  day.  It  is  therefore  im- 
possible to  predict  the  data’s  destination  in  the  table 
without  a search  to  associate  its  point  number  with  the 
corresponding  address  in  the  file. 

It  was  not  long  in  the  development  of  the  software 
before  it  became  obvious  that  sequential  search  was  a 
thoroughly  unacceptable  solution.  The  scan  of  the  table 


COPY/SORT/SEARCH: 


took  so  iong  that  new  data  transmitted  from  the  host 
system  was  lost.  A more  efficient  search  algorithm  was 
necessary.  A binary  search  was  clearly  the  best,  but  its 
implementation  was  complicated  by  the  fact  that  the 
point  addresses  In  the  data  file  were  not  sequential;  nor 
could  they  be  made  so,  as  the  system's  data  reduction 
functions  such  as  logging  and  trend  analysis  depended 
upon  the  logical  groupings  of  the  data  as  shown  in  Figure 
2,  But  without  the  speed  advantages  of  binary  search, 
the  data  collection  would  be  slowed  so  drastically  that  it 
would  no  longer  be  of  any  use  In  a real-time  system. 

Before  venturing  into  the  solution  to  the  apparent  im- 
passe, let's  take  a quick  look  at  the  concept  of  binary 
search  to  see  why  it  is  so  much  more  desirable  than  its 
sequential  counterpart/  Assuming  that  we  have  a list  of 
100  numbers,  how  can  we  determine  the  location  in  the 
list  of  any  one  of  the  members?  It  is  a simple  matter  to 
start  at  the  top  of  the  list  and  compare  the  input  number 
to  each  entry  until  we  find  one  that  is  equal.  The  prob- 
lem here,  of  course,  is  time.  The  worst-case  number  of 
comparisons  is  100,  with  an  average  of  50.  However,  we 
could  arrange  the  list  so  that  the  numbers  are  sequen- 
tially ordered,  then  take  a completely  different  search 
strategy.  Given  the  input  number,  we  examine  the  mid- 
point of  the  list.  If  the  value  in  question  is  larger  than 
that  at  midpoint,  we  may  discard  the  first  half  of  the  list 
and  concentrate  our  search  on  the  second. 

By  a single  comparison,  we  have  halved  the  magnitude 
of  the  searching  task  rather  than  reduced  it  by  1%  as 
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ALL-POINTS  LOG 

DAVIDSON 

HALL  AHU-1 

01  SF . . AL  OFF 

02  SF . . 434.  HRS 

03  RFiSl.  Nil  OFF 

04  RFiNl.  NH  OFF 

05  HD.  . . 095  DEO 

06  CO.  068  DEG 

DAVIDSON 

HALL  AHU-2 

01  SF AL  OFF 

02  SF  . 237.  HRS 

03  RFCS1.  NH  OFF 

04  RF1N).  NH  OFF 

05  HD.  . 086  DEC 

06  CD.  072  DEG 

DAVIDSON 

HALL  AHU-3 

01  SF.  . AL  OFF 

02  SF  310.  HRS 

03  RF(S>.  NH  OFF 

04  RF(N)  NH  OFF 

05  HD  078  DEO 

06  CD, . . 075  DEG 

DAVIDSON 

HALL  PUMPS 

01  HHPl  NH  ON 

02  HHPl  . 284.  HRS 

03  HUP2  NH  OFF 

04  HHP2  334.  HRS 

05  CHPl.  NH  OFF 

06  CHPl  OOOHfiS 

07  CHP2.  NH  OFF 

08  CHP2.  . 000HRS 

DAVIDSON 

HALL  SPACE 

01  2FL  . 071  DEG 

02  0.  A. . . 054  DEG 

Figure  2. 

before.  The  next  step  is  to  look  at  the  midpoint  of  the  re- 
maining list,  discarding  the  appropriate  half  again.  This 
simple  procedure  is  repeated  until  the  number  sought  is 
found.  With  100  elements  in  the  list,  the  maximum  num- 
ber of  comparisons  is  7.  Conceptually,  that's  all  there  is 
to  it.  The  actual  algorithm  will  be  described  shortly. 

Back  to  the  real-time  environmental  control  system 
with  the  awkward  data  file.  The  information  therein  is 
referenced  by  5-character  point  addresses.  These  are 
scattered  about  the  table  in  no  dependable  order.  Sup- 
pose we  generate  an  intermediate  lookup  table  which 
contains  the  point  addresses  sorted  numerically,  each 
associated  with  its  corresponding  physical  address  in 
the  data  file.  This  approach  would  yield  a compact  in- 
dexing table  to  which  could  be  applied  the  binary  search 
technique.  If  the  new  table  were  to  be  automatically 
regenerated  each  time  the  system  was  cold-started,  ex- 
pansion or  modification  of  the  main  file  structure  would 
create  no  problems.  The  software  requirements  for  the 
solution  to  the  problem  are  now  clearly  defined: 

• A COPY  routine  to  generate  the  intermediate  table 
from  the  point  addresses  and  physical  addresses  in 
the  main  data  file. 

• A SORT  routine  to  organize  the  new  table  into  a se- 
quential list,  based  upon  the  values  of  the  five-char- 
acter numeric  point  addresses. 

• A SEARCH  routine  to  perform  a binary  search  on 
the  new  table  whenever  data  is  transmitted  to  the 
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system,  yielding  a pointer  to  the  actual  location  of 
the  referenced  file  entry. 

COPY  and  SORT  are  called  in  succession  whenever 
the  system  is  initialized,  and  SEARCH  is  used  with  each 
reception  of  data.  The  total  package  is  a flexible  table- 
manipulation  system  and,  excluding  a standard  utility 
package  which  is  called  in  a few  places’,  requires  less 
than  350  bytes  of  code. 

Refer  to  the  flowchart  in  Figure  3a.  The  COPY  routine 
is  almost  trivial;  pointers  are  set  up  to  address  the  main 
file  and  the  table-to-be,  then  incremented  by  appropriate 
values  as  the  reference  addresses  and  physical  addresses 
are  moved  from  one  to  the  other.  (In  the  specific  applica- 
tion which  engendered  this  software,  the  file  entry  size 
was  26  bytes  and  the  reference  addresses  were  5 bytes, 
as  noted  in  Figure  1.  Modification  to  accommodate 
other  parameters  is  straightforward  and  should  be  clear 
from  the  comments  in  the  listing.)  As  the  transfer  of  ad- 
dresses is  taking  place,  a counter  (TABCT)  is  incre- 
mented, yielding  the  table  size  at  the  completion  of  the 
COPY  phase. 

The  end  of  the  main  file  is  flagged  with  an  FFh,  so  ad- 
dition of  new  elements  does  not  require  any  software 
changes.  Upon  detection  of  this  flag,  COPY  is  exited.  At 
this  time  an  unsorted  intermediate  table  exists,  with  its 
number  of  elements  defined  by  TABCT. 

The  initialization  software  then  proceeds  directly  to  a 
call  of  SORT.  The  sorting  routine  shown  here  (Figure  3b)  is 


SEPTEMBER  197B 


INTERFACE  AGE  135 


SOFTWARE  SECTION 


SOFTWARE  DEVELOPMENT 


not  the  world’s  most  efficient  (although  perhaps  the  oppo- 
site), as  it  is  the  Bubble  Sort.  There  are  numerous  faster 
algorithms,  notably  the  Shell-Metzner  and  modifications 
thereto2,  but  in  an  application  such  as  this  where  the  sort 
is  executed  only  upon  system  initialization,  speed  is  not 
highly  critical.  If  your  application  must  accommodate 
dynamically  changing  the  data  file  dimensions,  imple- 
mentation of  the  Shell-Metzner  is  recommended. 

Basically,  the  bubble  sort  “floats”  numbers  to  the  top 
of  the  table  if  they  are  found  to  be  smaller  than  the  ones 
presently  in  a lower-order  position.  Two  pointers  (BSI 
and  BSJ)  are  indexed  in  a sequence  which  allows  com- 
parison of  all  combinations  of  table  elements;  if  the  pair 
under  scrutiny  are  found  to  be  incorrectly  ordered,  they 
are  swapped.  The  pointers  are  periodically  compared  to 
TABCT,  and  when  they  have  both  arrived  at  the  table’s 
end,  the  sort  is  complete. 

A note  should  be  inserted  at  this  point  about  the  utility 
package  called  in  places  by  this  software.  Written  by 
Charles  Howerton  of  Digital  Group  Software  Systems, 
BARC  (for  Broad  Application  Routine  Coding)  is  a 
256-byte,  self-modifying  block  of  code  which  performs 
such  useful  functions  as  string  compare,  swap,  move, 
fill,  and  other  operations  which  take  some  of  the  sting 
out  of  not  using  a Z-80.  A well  commented  listing  has 
been  published3  and  should  be  referenced  if  serious  use 
of  this  software  is  intended. 

Following  the  system’s  call  of  COPY  and  SORT,  an 
ordered  intermediate  search  table  exists.  At  this  time, 
operation  of  the  various  communication  and  control 
functions  may  begin,  with  the  facility  for  rapid  indexing 
of  data  file  elements  via  SEARCH. 

As  shown  in  the  flowchart  (Figure  3c),  the  search  rou- 
tine initializes  two  pointers,  one  to  the  beginning  of  the 
table  and  one  to  the  end.  These  are  called,  respectively, 
SEAL  (left)  and  SEAR  (right).  On  the  basis  of  these  limit 
pointers,  a “middle”  pointer  (SEAJ)  is  calculated  by  tak- 
ing the  integer  value  of  their  sum  divided  by  two.  A check 
is  made  to  determine  possible  end  of  search,  then  the 
input  data  is  compared  to  the  table  entry  at  SEAJ.  The 
results  of  the  comparison  are  used  to  select  one  of 
three  possible  operations:  a)  discard  the  first  half  of  the 
table,  b)  discard  the  second  half  of  the  table,  or  c)  ter- 
minate the  search  if  the  comparison  yielded  an  equal 
condition.  In  the  latter  case,  the  two  byte  physical  ad- 
dress is  located  which  corresponds  to  the  newly  found 
point  address,  and  the  routine  is  exited  with  this  index 
value  in  H&L.  The  calling  software  then  simply  refer- 
ences the  file  at  the  specified  location  and  performs  the 
update  of  the  information  therein. 

The  implementation  of  this  technique  in  the  environ- 
mental control  application  was  quite  successful.  The 
concept  is  intrinsically  flexible  and  allows  the  advan- 
tages of  binary  search  and  other  ordered  operations  in  a 
software  environment  characterized  by  an  unsortable 
data  file.  The  intermediate  search  table  organizes  the 
file  access  as  a function  of  the  available  reference  ad- 
dresses; in  applications  where  even  this  is  variable, 
there  is  no  reason  not  to  have  more  than  one  index 
table.  Even  multi-dimensional  indexing  becomes  quite 
straightforward  when  using  this  design  philosophy.D 
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PROGRAM  LISTING 


<<<  COPY  >>> 

THIS  ROUTINE  GENERATES  THE  INTERMEDIATE  SEARCH 
TABLE  (UNSORTED)  THAT  WILL  BE  USED  TO  REFERENCE 
THE  MAIN  FILE.  EACH  SEVEN  CHARACTER  ENTRY  IN 
THE  TABLE  CONSISTS  OF  A FIVE  CHARACTER  REFERENCE 
ADDRESS  TO  THE  FILE  AND  THE  CORRESPONDING  TWO 
BYTE  PHYSICAL  ADDRESS. 


0000 

210050  COPY: 

LX  I 

H , LOW 

; (BASE  ADDRESS  OF  NEW  TABLE) 

U003 

221500 

SHLD 

HIGH 

.-INITIALIZE  TABLE  POINTER 

0006 

210080 

LX  I 

H , FILE 

; ( BASE  ADDRESS  OF  MAIN  FILE) 

0009 

221700 

SHLD 

COPTS 

.•INITIALIZE  FILE  POINTER 

oooc 

210000 

LX1 

H , 0 

00UF 

224400 

SHLD 

TABCT 

; INITIALIZE  TABLE  COUNTER 

0012 

CD5301  COPLP : 

CALL 

MVCHR 

; COPY  LOOP: 

0015 

0000  HIGH: 

DW 

0 

; PERFORM  MOVE 

0017 

0000  COPTS: 

DW 

0 

; OF  FIVE  CHAR.  ADDRESS 

0019 

05 

DB 

5 

00  1 A 

2A1500 

LHLD 

HIGH 

jADD  5 TO  TABLE  POINTER 

001D 

110500 

LX  I 

D.5 

0020 

19 

DAD 

D 

0021 

2A1700 

LHLD 

COPTS 

; STORE  PHYSICAL  FILE  ADDRESS 

0024 

EB 

XCHG 

j IN  NEW  TABLE 

0025 

73 

MOV 

M,E 

0026 

23 

INX 

H 

0027 

72 

MOV 

M.D 

00  2d 

23 

INX 

H 

0029 

221500 

SHLD 

HIGH 

;UPDATE  TABLE  POINTER 

O02C 

2A17U0 

LHLD 

COPTS 

; ADD  26  TO  FILE  POINTER 

0O2F 

111A00 

LX  1 

D , 26 

0032 

19 

DAD 

D 

0033 

221700 

SHLD 

COPTS 

0036 

3EFF 

MV  I 

A.0FFH 

: I F END  OF  FILE,  RETURN 

003d 

BE 

CMP 

M 

0039 

0O3A 

C8 

2A4400 

R2 

LHLD 

TABCT 

OTHERWISE, 

00  3D 

23 

INX 

H 

; INCREMENT  TABLE  COUNTER 

003E 

224400 

SHLD 

TABCT 

0041 

C31200 

JMP 

COPLP 

; AND  LOOP. 

0044 

0000  TABCT: 

DW 

0 

.•TABLE  COUNTER 

t 

•THIS  ROUTINE 

<<<  BUBBLE  SORT  >>> 

NUMERICALLY  SORTS  THE  INTERMEDIATE 

.•SEARCH 

TABLE 

BEGINNING 

AT  < LOW > , AS  A FUNCTION 

;OF  THE 

FIVE 

CHARACTER 

ASCII  FILE  REFERENCE  ADDRESS. 

;THE  UNSORTED 

TABLE  GENERATED  BY  <<COPY>>  IS 

.•REPLACED  BY 

A SORTED  TABLE. 

0046 

2A4400  SORT: 

LHLD 

TABCT 

0049 

23 

INX 

H 

; INCREMENT  TABLE  COUNTER 

004  A 

224400 

SHLD 

TABCT 

; TO  SATISFY  FINAL  PARAMETERS 

004D 

22D000 

SHLD 

BSN 

; BSN  <-  TABLE  SIZE 

0050 

210000 

LX  I 

H , 0 

0053 

22CC00 

SHLD 

BSI 

;BSI  <-  0 

0056 

22CEOO 

SHLD 

BSJ 

; BSJ  <-  0 

0059 

2ACC00  BSRTl : 

LHLD 

BSI 

; BSI  <-  BSI  + 1 

005C 

23 

INX 

H 

005D 

22CC00 

SHLD 

BSI 

0060 

EB 

XCHG 

;BSI-BSN? 

0061 

2AD000 

LHLD 

BSN 

0064 

7A 

MOV 

A.D 

0065 

BC 

CMP 

H 

0066 

C26COO 

JNZ 

BSRT2 

0069 

7B 

MOV 

A , E 

006A 

BD 

CMP 

L 

0 06  B 

C8 

RZ 

; I F SO,  WE'RE  DONE 

006C 

2ACC00  BSRT2 : 

LHLD 

BSI 

; BSJ  <-  BSI+1 

006F 

23 

INX 

H 

0070 

22CE0O 

SHLD 

BSJ 

U073 

2ACC00  BSRT3 : 

LHLD 

BSI 

.•CALCULATE  BSDI  fc  BSDL 

0076 

CDC200 

CALL 

MULT  7 

0079 

11F94F 

LX  I 

D, LOW- 7 

007C 

19 

DAD 

D 

007D 

229600 

SHLD 

BSDI 

; BSDI  <-  7 *BS I +LOW-7 

0080 

22A100 

SHLD 

BSWPI 

; (SWAP  ADDRESS) 

0083 

2ACEOO 

LHLD 

BSJ 

0086 

CDC200 

CALL 

MULT  7 

0089 

11F94F 

LX  I 

D , LOW- 7 

008C 

19 

DAD 

D 

008D 

229800 

SHLD 

BSDJ 

; BSDJ  <-  7*BSJ  +LOW-7 

0090 

22A300 

SHLD 

BSWPJ 

; (SWAP  ADDRESS) 

0093 

CD5501 

CALL 

CLCHR 

; COMPARE  5 CHARACTER  FIELDS 

0096 

0000  BSDI : 

DW 

0 

; INDEXED  BY  BSDI 

0098 

0000  BSDJ : 

DW 

0 

; AND  BSDJ  (DATA  POINTERS) 

009A 

05 

DB 

5 

009B 

D2A600 

JNC 

BSRT4 

009E 

CD5701 

CALL 

SWCH  R 

J I F D ( I ) > D ( J ) , SWAP 

00A 1 

0000  BSWPI : 

DW 

0 

00A3 

0000  BSWPJ : 

DW 

0 

; FULL  SEVEN  CHAR.  FIELDS 

00A5 

07 

DB 

7 

00A6 

2ACE00  BSRT4 : 

LHLD 

BSJ 

: BSJ  <-  BSJ+1 

U0A9 

23 

INX 

H 

00AA 

22CEOO 

SHLD 

BSJ 

00AD 

2AD000 

LHLD 

BSN 

;IF  BSJ-BSN+1,  GO  TO  MAJOR  LOOP 

00B0 

23 

INX 

H 

00B1 

00B2 

EB 

2ACE00 

XCHG 

LHLD 

BSJ 

OOB5 

7A 

MOV 

A.D 

00B6 

BC 

CMP 

H 
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Wondering  which  memory 
is  best  for  you? 


bo/©  2*  offers  the  following  products 
to  the  S-100  market  at  the  industry’s 
lowest  prices: 


8K  Static  Memory  Board 

This  8K  board  is  available  in  two  versions.  The  8KS-B  operates  at  450ns  for  use  with 
8080  and  8080A  microprocessor  systems  and  Z-80  systems  operating  at  2MHz.  The 
8KS-Z  operates  at  250ns  and  is  suitable  for  use  wit  h Z-80  systems  ope  rating  at  4M  Hz. 
Both  kits  feature  factory  fresh  21 02' s (low  power  on  8KS-B)  and  includes  sockets  for 
all  IC’s.  Support  logic  is  low  power  Schottky  to  minimize  power  consumption.  Address 
and  data  lines  are  fully  buffered  and  4 K bank  addressing  is  DIP  switch  selectable. 
Memory  Protect/ Un protect,  selectable  wait  states  and  battery  backup  are  also 
designed  into  the  board.  Circuit  boards  are  solder  masked  and  silk-screened  for  ease 
of  construction.  These  kits  are  the  best  memory  value  on  the  market!  Available  from 
stock  . . . 8KS-B  $125  (assembled  and  tested  add  $25.00) 

8KS-Z  $145  (assembled  and  tested  add  $25.00) 


16K  Static  Memory  Board 

Base  2 can  now  offer  the  same  price/performance  in  a 1 6K  static  RAM  as  in  its  popular 
8K  RAM.  This  kit  includes  8 K bank  addressing  with  4K  boundary  address  setting  on 
DIP  switches  This  low  power  unit  provides  on-board  bank  selection  for  unlimited 
expansion . . . No  MUX  board  required.  Using  highest  quality  boards  and  components 
we  expect  this  kit  to  be  one  of  the  most  popular  units  on  the  market.  Available  in  two 
speed  ranges,  the  1 6KS-B  operates  at  4S0ns  while  the  1 6KS-Z  operates  at  250ns. 
16KS*B  $285  (assembled  and  tested  add  $25.00) 

16KS-Z  $325  (assembled  and  tested  add  $25.00) 


Z-80  CPU  Board 

Our  Z-80  card  is  also  offered  in  two  speed  ranges.  The  CPZ-1  operates  at  2MHz  and 
the  CPZ-2  operates  at  4MHz.  These  cards  offer  the  maximum  in  versatility  at 
unbelievably  low  cost.  A socket  is  included  on  the  board  for  a 2708  EPROM  which  is 
addressable  to  any  4K  boundary  above  32K,  The  power-on  jump  feature  can  be 
selected  to  address  any  4K  boundary  above  32K  or  the  on-board  2708.  An  On-board 
run-stop  flip- flop  and  o ptionaf  generation  of  Me  mory  Write  allows  the  board  to  run  with 
or  without  a front  panel.  The  board  can  be  selected  to  run  in  either  the  8080  mode,  to 
take  advantage  of  existi  ng  software , or  in  the  Z-80  mode  for  maxi  mum  efficiency.  For 
use  in  existing  systems,  await  state  may  be  added  to  the  Ml  cycle,  Memory  request 
cycle,  on-board  ROM  cycle,  input  cycle  and  output  cycle,  DMA  grant  tri -states  all 
signals  from  the  processor  board.  All  this  and  more  on  too  quality  PC  boards,  fully 
socketed  with  fresh  IC’s.  CPZ-1  $110  CPZ-2  $125 


S-100  for  Digital  Group  Systems 

This  kit  offers,  at  long  last,  the  ability  to  take  advantage  of  S-100  products  within  your 
existing  Digital  Group  mainframe.  Once  installed,  upto  fourS- 1 00  boards  can  be  used 
in  addition  to  the  existing  boards  in  the  D.G.  system.  The  system  includes  an 
'Intelligent"  mother  board,  ribbon  cables  to  link  existing  D.G.  GPU  to  the  DG S-100 
board  and  a power  wiring  harness.  The  DGS-1  GO  is  designed  to  fit  in  the  5-3/4"  x 1 2” 
empty  area  in  the  standard  D.G,  cabinet.  It  may  seem  expensive  but  the  re  s a I ot  here! 

End  your  frustration!  DGS-1 00  $295 

Send  far  more  details  on  these  products.  Get  on  our  mailing  list  for 
information  on  more  soon  to  be  announced  pro  ducts  at  factory-direct 
prices  from  BASE  2.  Why  pay  more  when  you  can  get  the  best  at 
HH  these  prices??? 

;v::  P.Q.  Box  3548  * Fullerton,  Galif.  92634 

I!  (714)  992-4344 

CA  residents  add  6%  tax 
MC/BAC  accepted  • FOB  — U.S.  destination 
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AN  EXTENSIVE  BUSINESS 
PACKAGE  PROVIDING: 

•GENERAL  LEDGER 
•ACCOUNTS  PAYABLE 
•ACCOUNTS  RECEIVABLE 
•PAYROLL 
•INVENTORY 
•PLUS  MUCH  MORE 


For  Additional  Information 

NEIGHBORHOOD  COMPUTER  STORE 
4902 -34th  No.  20 
Lubbock,  Texas  79410 
(806)  797-1468 


BUSINESS  COMPUTER 


PROCESSOR 
TECHNOLOGY 
SOL 

SYSTEM  III 


CIRCLE  INQUIRY  NO-  92 


16K  RAMS  $15  ea. 

200  Ns  ASSOC  TIME 

ADD  TO  YOUR  APPLE,  RADIO  SHACK  OR 
OTHER  DYNAMIC  RAM  BOARDS 

$120  FOR  8 16K  8K  CHIPS  $80  FOR  8 

16K  SI 00  EXPAN DO RAM 

$219  IN  KIT  WITH  8K  RAMS 
$239  IN  KIT  WITH  16K  200  Ns  RAMS 

8K  BYTE  IN  KIT  SI  39  WITH  8K  RAMS 

ASSEMBLED,  TESTED  AND  BURNED  IN 

$269  WITH  8K  RAMS  $289  WITH  16K  RAMS 
EXPANDABLE  NOW  OR  LATER  TO  64K* 

32K  S3 59  IN  KIT  $409  ASSEMBLED  AND  TESTED 

48K  $469  IN  KIT  $519  ASSEMBLED  AND  TESTED 
64K  $579  IN  KIT  S629  ASSEMBLED  AND  TESTED 

MONEY  BACK  GUARANTEE 
FULLY  WARRANTED  FOR  6 MONTHS 

*32K  FOR  8K  RAMS 

MASTER  CHARGE  - VISA  - COD  - 25%  WITH  ORDER 

California  Residents  Add  6%  Sales  Tax 

COMPUTERWORLD 

P.O.  BOX  242  SAW  DIMAS,  CA  91773 

(213)  286-2661 


0067 

C2730O 

JNZ 

BSRT3  : OTHERWISE , GO  TO  MINOR  LOOP 

CUBA 

7B 

MOV 

A,E 

GOBB 

BO 

CHP 

L 

ooec 

C27300 

JN3 

BSRT3 

C0BF 

C359Q0 

JMP 

BSRT1 

0CC2 

54 

MULT7 i 

MOV 

D,H  ; CALL  WITH  NUMBER  TO  BE 

OOC  3 

5D 

MOV 

E,L  jMULTIPUED  BY  7 IN  [HL| 

0OC4 

0606 

MV  I 

B , 6 

B0C6 

19 

H7LOO; 

DAD 

D 

0QC7 

05 

DCR 

B 

0OCS 

C2C6O0 

JNZ 

M7LOO 

0GCB 

C9 

RET 

jRESULT  IN  |HL] 

oocc 

OOO0 

BSI: 

DW 

0 

QiJCE 

0000 

BSJ  i 

DW 

0 

00DO 

0000 

SSN: 

DW 

0 

<.«  BINARY  SEARCH  >>> 

jthis  routine 

PERFORMS  BINARY  SEARCH  OF  THE  DATA  FILE1 S 

j INTERMEDIATE 

REFERENCE  Table j given  input  five 

; CHARACTER  REFERENCE  ADDRESS  LOCATED  IN  <CHPBF> . 

; OUTPUT 

IN  K HL ! IS  (01  IF  THE  ENTRY  WAS  NOT  FOUND, 

I OR  THE 

MAIN  FILE  PHYSICAL  ADDRESS  IF  THE  SEARCH 

1 WAS  SUCCESSFUL,  IN  ADDITION , THE  [Of]  FLAG  IS 

; SET  IF 
I 

SUCCESSFUL,  RESET  IF  NOT. 

00D2 

210000 

SERCH : 

LAI 

H r 0 ; SEAL  <-  0 

0OD5 

224601 

SHLD 

SEAL 

0008 

2A4400 

LHLD 

TABCT  ; SEAR  <-  TABCT+1 

0 QDB 

23 

I NX 

H 

OGDC 

224601 

SHLD 

SEAR 

C0DF 

2A4601 

SEALP: 

LHLD 

SEAL  ; SEAJ  <-  (SEAL+SEARJ/2 

O0E2 

EB 

XCHG 

: (INTEGER) 

GO  E 3 

2A4801 

LHLD 

SEAR 

00E6 

19 

DAD 

D 

0DE7 

A7 

ANA 

A 

GOES 

7C 

MOV 

A r H 

OOE9 

It 

RAR 

00  EA 

67 

MOV 

H , A 

GOES 

70 

MOV 

A,  L f (DOUBLE-PRECISION  ROTATE) 

GO  EC 

IF 

RAR 

OUEE) 

6F 

MOV 

L,  A 

goee 

224A01 

SHLD 

SEAJ 

GO  FI 

EB 

XCHG 

00F2 

2A4601 

LHLD 

SEAL  ? IF  SEAJ =SEAL,  GO  EXIT 

O0F5 

7A 

MOV 

A ( D 

UUF6 

BC 

CMP 

H 

0GF7 

C2FF0O 

JNZ 

SEACO 

0OFA 

70 

MOV 

ArE 

UJFB 

BD 

CMP 

L 

UOFC 

CA2F01 

JZ 

SEXIT 

OOFF 

2A4A01 

SEACO: 

LHLD 

SEAJ  : KEY ( J)  £-  [DATA:  (7*SEAJ  + LOWH 

0102 

CDC20O 

CALL 

MULT  7 

0105 

2 2 4 C 0 1 

SHLD 

SEA7J 

0108 

11F94F 

LX  I 

D, LOW-7 

01 0B 

19 

DAD 

D 

O10C 

221401 

SHLD 

SKEYJ 

0I0F 

CD5501 

CALL 

CLCHR  ; COMPARE  INPUT  REFERENCE  ADDRESS 

0112 

4 £0 1 

DW 

CKPBF  f IN  <CMPBF>  WITH  ADDRESS 

0114 

0000 

SKEYJi 

DW 

0 ? REFERENCED  BY  K£Y(J) 

0116 

05 

DB 

5 

0117 

CA3401 

JZ 

SEAOK  ; IF  = THEN  CALCULATE  ADDRESS 

Oil  A 

022601 

JNC 

SLESS  i IF  < THEN  SEAR  <-  SEAJ 

0110 

2A4A01 

LHLD 

SEAJ  ; IF  > THEN  SEAL  <-  SEAJ 

0120 

224601 

SHLD 

SEAL 

0123 

C3DF00 

JMP 

SEALP 

0126 

2A4AG1 

BLESS: 

LHLD 

SEAJ 

0129 

224B01 

SHLD 

SEAR 

012C 

C3DFOO 

JMP 

SEALP 

012F 

21O0OO 

5EXIT: 

LX  I 

H , 0 ; [HLl  <-  O 

0132 

AF 

XRA 

A ; CLEAR  [CY] 

0133 

C9 

RET 

; EXIT 

0134 

21F94F 

SEAOK: 

LX1 

H, LOW-7  jCALCULATE  OUTPUT  ADDRESS 

0137 

110500 

LXI 

D,5 

013A 

19 

DAD 

D jADDR  <-  [ LOW+ ( SEAJ  *7 ) + 5 ) 

013B 

EB 

XCHG 

013C 

2A4C01 

LHLD 

SEA7J 

013F 

19 

DAD 

D 

0140 

5E 

MOV 

E ,M  ; FETCH  ADDRESS  OF  FILE  ENTRY 

0141 

23 

INX 

H 

0142 

56 

MOV 

D,M 

0143 

EB 

XCHG 

f [HL3  PHYSICAL  ADDRESS 

0144 

37 

STC 

; SET  ICY) 

0145 

C9 

RET 

j EXIT ■ SEARCH  SUCCESSFUL 

0146 

O0U0 

SEAL: 

DW 

0 

01 4 S 

0000 

SEAR: 

DW 

0 

014A 

0000 

SEAJ  : 

DW 

0 

014C 

0000 

SEA7 J i 

DW 

0 

0 1 4 E 

CMFBF: 

DS 

5 

5000 

LOW 

EQU 

50OOH  : ADDRESS  OF  INTERMEDIATE  TABLE 

SQ0O 

FILE 

EQU 

8 DO  OH  : ADDRESS  OF  MAIN  DATA  FILE 

; MVCH  R 

(STRING 

MOVE) * CLCHR  (STRING  COMPARE) , AND 

; SWCliR 

(STRING 

SWAP)  ARE  PARTS  OF  THE  BARC  UTILITY 

; PACKAGE  BIT  CHARLES  HOWERTON.  THE  FOLLOWING  THREE 

f DUMMY 

STATEMENTS  SHOULD  BE  REMOVED  WHEN  THE  TABLE 

I SOFTWARE  AND 

THE  UTILITIES  ARE  ASSEMBLED  TOGETHER. 

0153 

0000 

MVCHR: 

DW 

0 

0155 

0000 

CLCHR: 

DW 

0 

0157 

0000 

SWCU Bs 

DW 

0 

0000 

* 

END 
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5 SPECIAL  SEMINARS 


2020  Ml  LVI A ST. 
BERKELEY,  CA  94704 
TEL:  415/848-8233 

SCHEDULE 


IN  DALLAS,  SEPT.  29-OCT.  1,1978 
INTERNATIONAL  MICROCOMPUTER  EXPOSITION  ” 


51  - Introduction  to  Microprocessors,  Friday,  Sept.  29,9,00  to  12:00  noon 

52  - Program  mi  ng  Microp  rocessors,  F riday , Sept . 29,  1 : 00  to  4 : 00  pm 

53  - Designing  a Microprocessor  System,  Friday,  Sept.  29, 5:00  to  8:00  pm 
57  - Interfacing  Techniques,  Saturday,  Sept.  30, 1 :00  to  4:00  pm 
SO  - Microcomputer  Selection  and  Assembly,  Sunday,  Oct.  1, 9:00  to  12:00  noon 

FEES 

1 * P REREGISTRATION  (before  Sepi.  25):  $29.95  per  seminar  Only  $25  00  wilh  purchase  of  reference  books  C201  or  C207  ($35.00 
for  semmor  book)  Each  purchase  of  C2Q1  or  C2Q7  between  Aug  10  and  Sept  25  entitles  you  io  ihe  $4.95  credit  toward  a 
seminar  (Maximum:  2 credits  for  purchases  of  bolb  C201  and  C207).  You  may  send  copy  of  proof  of  purchase  io  qualify. 
You  must  bring  (be  book[s)  to  Ihe  seminar. 

2 - LATE  REGISTRATION  {after  SepJ.  25  and  at  the  doors):  535.00  per  seminar,  reduced  to  £30  00  with  purchase  of  C201  or  C2Q7 
between  Aug.  10  and  Sepi,  25. 

THE  SEMINARS 

51  - INTRODUCTION  TO  MICROPROCESSORS  (Sept-  29,  9-12:00) 

This  seminar  is  inlended  for  all  non-specialists  who  wish  to  acquire  a broad  understanding  of  the  basic  concepis  and  advantages 
of  microprocessors,  ft  explains  how  microprocessors  work  and  it  stresses  methods,  cosls,  advantages  and  disadvantages  for  Ihe 
most  important  applicaiion  areas  of  each  type  of  microprocessor  What  is  needed  io  implement  a system;  how  lo  use  it;  ihe 
impocl  of  miroprocessor-based  systems;  their  evoluiron.  Topics  covered  include:  BASIC  DEFINITIONS,  SYSTEM  COMPON^ 
ENTS  MICROPROCESSOR  APPLICATIONS,  WHAT  TO  LOOK  FOR,  and  IMPACT  AND  EVALUATION. 

PREREQUISITE:  none  REFERENCE:  C201 

52  - PROGRAMMING  MICROPROCESSORS  (Sept.  29,  1-4:00  pm) 

This  seminar  describes  the  internal  operation  of  a microprocessor  system  including  how  instructions  are  fetched  and  executed, 
how  programs  are  written  and  executed  in  typical  cases  (arithmetic  and  input-output).  The  goal  of  this  course  rs  io  provide  an 
overall  understanding  of  the  basic  concepts  of  microprocessor  programming.  Requires  an  understanding  of  the  main  concepis 
in  the  INTRODUCTION  TO  MICROPROCESSORS  SEMINAR.  h is  recommended  thoi  ihese  two  seminars  be  taken  together 
PREREQUI5ITEE:  none  REFERENCE:C201 

53  - DESIGNING  A MICROPROCESSOR  SYSTEM  (Sept.  29,  5-8:00  pm) 

This  seminar  explains  how  io  assemble  the  components  needed  for  the  operation  of  a system.  After  reviewing  the  structure  of  o 
basic  microcomputer  board,  it  describes  input-ouipui  chips  ond  lechniques.  Typical  applications  ore  then  reviewed,  in  terms 
of  their  hardware!  structure:  personal,  control,  special  purpose.  Finally  common  design  tools  and  procedures  are  reviewed  and  evaluated  , 
PREREQU I SITE : S 1 recom  m e nded  ( not  n ecessary ) RE  FERE  NCE;  C20 1 

S7  - INTERFACING  TECHNIQUES  (Sept  30,  1 -4:00  pm) 

This  seminar  will  describe  the  techniques  for  inierconneciing  a real  sysiem  to  its  peripherals:  basic  CPU  assembly, memory 
boards,  connecting  a keyboard,  LED,  Teletype,  floppy  disk,  CRT.  The  5- 1 00  bus  and  other  standards.' 

PREREQUISITE:  level  of  51  and/or  reading  of  C201  REFERENCE:  C207 

SO  - MICROCOMPUTER  SELECTION  AND  ASSEMBLY  (Oct  1r  9-12:00  noon) 

This  seminar  is  a comprehensive  introduciion  to  Personal  and  Business  Computing.  It  describes  the  basic  concepts  of  a micro- 
computer's operation,  ond  addresses  the  question:  What  do  you  need  in  order  io . selection  of  a processor,  of  ihe  peripherals. 
How  much  memory  is  required?  Mini  floppy  vs.  hard  disk.  Performance  required  for  business  applications.  The  software 
packages.  How  basic  is  your  BASIC?  How  much  will  it  eventually  cost  to  meet  ihe  goal? 

PREREQUISITE:  none  REFERENCE:  C200 


REGISTRATION  FORM 


Name.  Position. 


Date. 


. . . Tel 

□ $7  (Interfacing) 


Company  

Address  - 

City.  . . State. Zip 

□ Enroll  me  for  seminarfs)  □ Si  (Intro)  □ $2  (Programming)  □ S3  (Design) 

□ I would  like  book(s)  □ C200($6.95)  DC201  ($9.95)  □ C207  ($9,95) 

□ Mail  Them  ($1 ,00/book  for  fasi  shipping)  P Bring  to  seminar  (free) 

NOTE:  You  may  purchase  the  books  anywhere,  ond  still  qualify  for  the  reduced  seminar  fee  (see  'TEES'') 

□ I have  enclosed  proof  of  purchase  to  qualify  for  lower  seminar  fee. 
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THE  REFERENCE  BOOKS 

IMPORTANT:  $4.95  of  your  book  purchase  may  be  applied  toward  any  of  the  seminars  (see  "FEES'"  for  deiails). 


MICROPROCESSORS 

FROM  CHIPS  TO  SYSTEMS 

Rodnay  Zaks 

420pp,  150  illustr,  ref  C201  $9.95 

Our  Bestseller,  This  book  is  the  result  of  the 
author's  experience  in  teaching  microprocessors 
to  more  than  2000  persons.  It  presents  a com- 
prehensive introduction  to  all  the  aspects  of 
microprocessors,  from  the  components  to  the 
assembly  of  a system.  The  difficulty  of  each 
chapter  is  graduated  from  the  basic  concepts 
to  the  actual  technical  details,  it  is  read  by 
students,  technicians,  managers,  engineers, 
educators,  doctors  and  by  all  those  who  wish  to 
understand  rapidly  and  efficiently  all  the  important  aspects 
of  microprocessor  use,  selection,  or  application. 
CONTENTS:  Fundamental  Concepts...  Internal  Operation  of  a 
Microprocessor ...  System  Components...  Comparative  Micro  - 
processor  Evaluation...  System  Interconnect...  Microprocessor 
Applications...  Interfacing  Techniques...  Microprocessor  Pro- 
gram m ing. . . System  De  vetopmen  t. . . The  Fu  ture. . . 


MICROPROCESSOR 
INTERFACING 
TECHNIQUES 

Austin  Lesea,  Rodnay  Zaks 
350 pp,  320  illustr,  ref  C207  $9.95 

FROM  KEYBOARD  TO  FLOPPY  DISK:  All  the 
basic  concepts  and  techniques  for  assembling 
a complete  microcomputer  system  are  presented 
in  detail,  with  over  320  illustrations  or  diagrams, 
including  teletype,  keyboard,  floppy  disk,  CRT 
display,  analog  / digital  interfacing  One  chapter 
is  dedicated  to  the  bus  standards,  including 
3100,  and  1EEE488,  and  one  chapter  to  testing 
and  debugging. 

CONTENTS:  Introduction...  Assembling  the  Central  Processing 
Unit...  Basic  Input-Output...  Interfacing  the  Peripherals. . . Analog 
Conversion ,,,  Bus  Standards, . . Case-study:  a 32-channel  Multi- 
plexer... Digital  Trouble-Shooting.. . Conclusion  - E volution. 


MIC  COPROCESSOR 

f interfacing 
techniques 


THE  LECTURERS 

All  five  seminars  will  be  presented  by  Austin  Lesea  and  Rodnay  Zaks,  the  authors  of  the  reference  books  and  nation-wide  best 
sellers.  Both  have  taught  microprocessor  seminars  lo  over  4000  persons,  world-wide,  and  have  based  their  books  an  their  teaching 
experience  These  seminars  have  consistently  received  the  highest  rolings  of  excellence  for  their  efficiency  and  educational  value. 
Dr.  Rodnay  Zaks  holds  a Ph  D,  in  Compuler  Science  from  U.C.  Berkeley,  and  has  been  involved  with  industrial  uses  of  micro- 
processors since  1972,  Austin  Lesea  holds  an  M.5,  from  U.C  Berkeley  and  has  been  responsible  for  the  development  of  the 
microprocessor  laboratory  oi  the  university. 


SYBEX 

SYBEX  is  specialized  in  high-level  education  and  training,  and  provides  seminars  in  the  microprocessor  field  worldwide  Over 
4000  persons  have  graduated  from  SYBEX  microprocessor  seminars  in  the  LJ,S.A.r  Europe,  Japan,  and  other  countries,  SYBEX 
books  hove  been  directly  derived  from  this  extensive  experience  in  education.  Many  ore  accompanied  by  self-study  courses  on 
cassettes,  or  even  videotapes  Special  courses  and  video-cassettes  can  also  be  prepared. 


TO  REGISTER 

1 - BY  PHONE 

Call  415/848-8233,  you  may  charge  your  VISA/MASTiRCHARGE 

2 - BY  MAIL 


Cut  and  mail  registration  coupon  below.  Enclose  your  payment. 
You  will  receive  a prompt  confirmation,  with  the  practical  details. 
You  may  order  books  at  the  same  time  to  enjoy  the  lower  rate. 


2020  Milvia  St, 
Berke.ley,  CA  94704 
Tel:  415/848-8233 


SEMINAR  REGISTRATION  COUPON 


Charge  my  Q Visa  Q Master  Charge 

Interbank  nbr , Account  nbr. 

Expires  on Signature 

TOTAL  FEE  ENCLOSED: 

1 - Seminars , . , , 

2-  Books 

3-  Shipping  (optional). 

4-  Sales  tax  on  books  (California  only). 


MAH  TO: 


TOTAL 
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Special  - Seminars 
2020  Mil  via  St, 
Berkeley,  CA  94704 


• Over  250  Exhibit  Spaces 

* Held  in  the  VAST  Dallas  Convention  Center 


• Internationally  Recognized  Speakers 

• Special  Programs  for  Dealers  Only 


Dallas-Sept.  23-30- Oct. 1,1978 


EXHIBITORS 
(AS  OF  JUNE  10) 

ADVANCED  COMPUTER  PRODUCTS. 
ALPHA  MICRO  SYSTEMS,  APPLE,  AP- 
PLIED OATA  COMMUNICATIONS,  AXIOM 
CORP..  BYTE  SHOP  OF  DALLAS,  CAPITAL 
EQUIPMENT  BROKERS.  CENTRONICS. 
COMPU COLOR  CORP..  COMPUTER  HEAD- 
WARE;  COMPUTER  ROOMEHS, 
COMPUTER  SHOP.  DALLAS  COMPUTER 
CENTER,  DATA  GENERAL  CORP.,  DE- 
CISION DATA  COMPUTER  CORP..  DOTAL 
EQUIPMENT  CORP.,  DIGITAL  RESEARCH 
CORP..  DILITHIUM  PRESS,  DIVERSIFIED 
TECHNOLOGY,  Q P SERVICES;  ELEC- 
TRONIC DATA  SYSTEMS  (EDS),  FINAN- 
CIAL COMPUTER  CORP  , FOUNDATION 
FOR  QUALITY  EDUCATION,  GENERAL 
ELECTRIC,  GIMIX.  INC,.  GQ060UT  ELEC- 
TRONICS, HOBBY  WORLD  ELECTRONICS, 
IMSAL  ITHACA  AUDIO,  JADE  COMPUTER 
PRODUCTS;  K A ELECTRONICS.  METRO- 
PLEX  DATA  SYSTEMS.  INC  , MICRO  AGE. 
MICRO  DIVERSION.  INC..  MICH  OPO  LIS' 
CORP  , MIDWEST  SCIENTIFIC  INST  . MITS. 
MOSTEK,  MOTOROLA  SEMICONDUCTOR; 
NOAKES  OATA  COMMUNICATIONS. 
NORTH  TEXAS  COMPUTER  CLUB.  OK 
MACHINE  & TOOL,  OSBORNE  & ASSOCI- 
ATES. PAGE  DIGITAL  ELECTRONICS.  PER- 
TEC  MICRO  SYSTEMS,  PERCQM  DATA 
CORP.,  PRIME  SUPPLY,  INC,,  PROBLEM 
SOLVER  SYSTEMS,  O M DATA  SERVICE: 
QUALITY  COMPONENTS.  QUEST  ELEC- 
TRONICS. RADIO  HUT.  S 0 SYSTEMS, 
SCH WEBER  ELECTRONICS  CORP.,  SEALS 
ELECTRONICS,  INC  SMOKE  SIGNAL 
BROADCASTING.  SOUTHWEST  FEDER- 
ATION OF  COMPUTER  CLUBS.  SOUTH- 
WEST TECHNICAL  PRODUCTS,  SPACE 
BYTE;  SUMMAGRAPHICS  CORP.,  SYBEX, 
INC.,  SYNERTEK,  TANDY  CORP  , TECHNO 
CORP  . TEKTRONIX  INDUSTRIES,  TELPAR, 
INC..  TEXAS  INSTRUMENTS.  3M  COM- 
PANY, V R I; VANGUARD  SYSTEMS  CORP  , 
VECTOR  GRAPHICS.  INC  . WEST  & AS- 
SOCIATES. XEROX  CORP..  ZlTEX  CORP. 


SEE  TOMORROW 

— TODAY ! 

International 

Microcomputer 

Exposition 


SPEAKERS 

CAROL  QGOiN  [SOFTWARE  TECH- 
NIQUES]. DR.  ADAM  OSBORNE  (OS- 
BORNE & ASSOCIATES],  WAYNE  GREEN, 
(KILOBAUD  MAGAZINE]  CHRIS  MORGAN 
[BYTE  MAGAZINE]  BOB  JONES  (INTER- 
FACE AGE],  ZACH  BOVIN ETTE  [INTER 
FACE  AGE],  STEVE  MURTHA  (D/A 
ASSOCIATES].  ELLIOT  MAC  LENNAN 
(MAC  LENNAN  & LILLIES  ASTRONAUT 
(NASA],  HAROLD  MAUCH  (PERCOM 
DATA],  ELIZABETH  JACKSON  (SOFT- 
WARE TECHNIQUES],  BOB  ELDRIQGE 
(DIGITAL  EQUIPMENT  CORP,],  RODNEY 
ZAKS  (SYBEX],  DR.  EMERSON  BROOKS, 
(E  SYSTEMS],  R.  NEIL  FERGUSON 
(MOORE  BUSINESS  FORMS).  GEORGE 
NELSON  (MOTOROLA).  BEN  PEEK  (BEN 
PEEK.  INC,),  STEVE  ED  ELMAN  (ITHACA 
AUDIO),  BILL  GODBOLPT  (GODBOUT 
ELECTRONICS).  JOHN  E.  HOWLAND 
(VANGUARD  SYSTEMS  CORP  ).  MITCH 
GOOZE'  (MOTOROLA  SEMICONDUCTOR 
PRODUCTS.  INC.],  BOB  FULLER  (TEXAS 
INSTRUMENTS],  PHILLIPE  de  MARCH  IN 
(FAIRCHILD),  DAVID  AHL  [CREATIVE 
COMPUTING),  S.  PAL  ASIJA  (ASIJA  LAW 
OFFICE],  DR.  THOMAS  J.  BLACK  [SOLAR 
STATE  SYSTEMS),  DANIEL  D.  HAMMOND 
[SO  SYSTEMS),  JOHN  P.  SMITH  (SCHWE- 
BER  ELECTRON  I CSJ,  GEORGE  MORROW 
(THINKER  TOYS),  HOWARD  FULMER 
(PARASITIC  ENGINEERING),  DR.  RICHARD 
HODGES  CU-T-D-],  NOHMAN  REITZEL 
(FORMERLY  DATAPOINT],  DR,  AARON  H. 
KONSTAM  (TRINITY  UNIVEHSITY).  D.C, 
DEFFiNBAUGH  (HOME  COMPUTER  CEN- 
TER, INC.)  HOWARD  J.  HILTON. 

MAGAZINES 


EXHIBITING 


COMPUTER  DEALER.  COMPUTER  RE- 
TAILING. CREATIVE  COMPUTING.  INTER- 
FACE AGE.  KILOBAUD.  POPULAR  ELEC- 
TRONICS. RADIO  ELECTRONICS.  SMALL 
BUSINESS  COMPUTER. 


Keynote  Address  By  Dr.  Portia  Isaacson 


Special  Dealer  Program 


Featured  Seminar  Speakers 


Name 


Title 


Company 

Address 

City 

State 

Zip 

Telephone 

Advance  Registration 

One  Day  Admission  $4  (at  door  $BJ  

T hree  Day  Admission  $B  (at  door  $ 1 Q)  

S enrn  nar  Admission  £ 1 5 — 

Total  — 


Make  Checks  payable  to  I M.  E — 413  Carillon  Tower  — 1 3601  Preston  Road  — Dallas,  Texas  75240  2 1 4/271  -931 1 
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Micro  Market 


FREE  NORTH  STAR!!! 

UTILITY  DOCUMENTATION 


•Add  variable  length  string  arrays  to  BASIC 
•Helpful  file  handling  routines 
•Keyboard  shorthand  routines. 

SEND  SI  FOR  POSTAGE  AND  HANDLING 


MIDWEST  DIGITAL 

063  Wood  Avenue  Wichita,  KS  67212 


ATTENTION 
NORTH  STAR  USERS 

ARIAN;  8080  Operating  System 
Monitor.  Assembler,  Editor.  Debugger 
Save  & Load  Object/Source  Files  to  Disc 
Resident  and  Custom  Commands 

<><>$50.00<><> 

INVESTMENT  PACKAGE;  Stocks, 
Bonds,  etc.  <><>$25.0000 

FAMILY  PACK:  Programs  for  home  and 
family  00525*0000 

GAMES:  Includes  1 Star  fleet  ‘ Plus 
many  others  <><>$15,00<><> 

SUPERSOFT 

P.Q.  Box  1628,  Champaign,  IL  61820 


J SHORTY  CASSETTES  ” \ 

3M  C 10  Low  Noise  High  Denisty,  Short  enough 
to  rewind  and  still  hold  many  programs, 

$1.50  ea.  — 10  tor  $14. GO  — Send  $1.00  lor 
complete  supply  catalog  with  refund  coupon. 


\ 


g A *»PWH5 
' *34000  BELSSEMEH 
WOODLAND  HILLS,  tA,  St  367 


TRS-80  COMPUTING 

non-profit  newsletter 
$10  (U,S.)/12  issues  payable 

Computer  Information  Exch,,  Inc. 
Box  158 

San  Luis  ReyT  CA  92068 


D.C.  METRO  AREA 

TYSONS  CORNER,  VIRGINIA 

COMPUTER  SYSTEMS  STORE 

Microcomputers  & Peripherals 
for  Home,  School,  & Small  Business 
1 984  Chain  Bridge  Rd„  McLean,  VA  221 01 
703-82 1 -8333 


isam  for  MiCROPOLis  > 

* ■'UCSfl*  3 1 Lous  you  t«  Croat*,  a-nd 

ypuMtii  tfit 1 4 records,  by  usht  dpi"  intid  knyi 

* :n*t'r.ic:tiuB  r u t o r : a 1 P roq r ;ifj „ f" i I tr  Du=?  p 

jnd  User  Guide  r.re  also  included 

■ amp rflhensive  Uswr  Guide  i n z 1 u dn a fjanur- 

al  i:q<j  I ri  it  M c urt  c:  if  u t (JS  ordered  se  p,i  r a t e 1 y ) 

■ Only  S7B  for  cempSetn  nACSAPl  packiiqo 
{Distributed  on  l^ed  tl  diaknttu) 


V 


MiCHO  Applications  Group 

TiQC  CALDllS  AUE,  UAH  ’JL  V ri  p T.1  91ADG 


J 


2708  & 2716  E-PROM  PROGRAMMER 
WITH  SOFTWARE 

For  KIM-1,  Motorola  6800,  Fairchild 
F8r  RCA  1802,  or  Intel  8080. 
Assembled  & tested,  S59.95.  Kit  $49.95 

Optimal  Technology,  Inc. 

Blue  Wood  127,  Earlysville,  VA  22936 
After  1:00  P.M.  (804)  973-5432 


NOISY  TELETYPE! 

Reduce  the  sound  level  of  your  TELETYPE 
Model  33  by  installing  the  Silencer  DB-33  Kit. 
Only  takes  a few  minutes  and  you  need  no 
special  tools. 

□ KSR  — $14  95  GASR  — $15.95 

Calif,  res,  add  6%  sales  tax 

DATASET,  Dept.  3 A 
P.O.  Box  312,  Tujunga,  CA  91042 


IT’S  ABOUT  TIME! 

Finally,  a COMPLETE  disk  utility  package  (Or  |he 
NORTH  STAH  MICRO  DISK  SYSTEM,  a MUST  for 
both  BUSINESS  and  hobby  systems-  PKGJT!  on 
diskette  includes  the  following 

PAGKIT  — Packs  ft  Unpacks  disk  tiles 
so  you  can  get  more  storage  per  disk'  CHANG  IT  - 
Prints.  Dumps  and/or  Changes  dala  in  disk  files  up 
lo  a global  level  SORTIT  - A generalized  sorting 
utility  COMP|T  — File  comparison  utilily.  Will  com- 
pare disk  files  sequentially  or  by  key  and  display  dif- 
ferences Diskette  wild  full  user's 
documentation ......  $80.00 

Norm  Star  BASIC  games  ROADRACE,  EVENWINS. 
BIORHYTHM.  3D  TlCTAC.  and  1 he  addicting  SUPER- 
WUMpi  PKGN1  i5  games  on  diskelle}  . $15.00 

VDM  GAMES  [requires  SOLOS  or  CUTER):  Real  time 
ROBOTS  and  ASTEROID'  PKGVl  (2  games  on  1200 
baud  CUTS  lape)  $20.00 

P-0.  Bo*  922.  Madison  Square 
micro  Station,  New  York,  NY  10010 

Logistics  N res- applicable  sales  la* 


6800  SOFTWARE 

REAL  TIME  CLOCK  — Software  + ins!  ructions  for 
adding  a REAL  TIME  CLOCK  to  your  computer,  For 
under  "S3,  in  additional  parts.  Ihis  interrupt  will  give 
your  SWT  PC  8K  BASIC,  or  machine  language  pro- 
rams 1 he  hme  of  day  . . .$7.50 

BA  PH  m Create  real-hme  graphics  with  ease 
from  your  machine  language  program  - also 
generates  ASCII  characters!  Uses  the  SWTPG  GT-61 
display  S5.5G 

Each  program  requires  a 8800  with  MIKBUG.  or  com- 
palible  monitor  Memory  required,  under  2K  Full 
source  listing  and  MIKBUG  paper  lapeare  included, 
or  add  Si  .00  for  Kansas  City  format  cassette  to  each 
price  above 

■We  also  have  GAMES,  UTILITY  PROGRAMS,  and  a 
FORTRAN  CROSS  ASSEMBLER.  Write  for  ICyer1 
"Coming  soon,  an  enhanced  Graphics  package  wMh 
ASCII.  Russian,  and  Greek  characters  plus  olher 
features,  Please  write  for  detdils. 

APPUEO  MICROCOMPUTER  SYSTEMS 

Sox  68,  Silver  Lake.  NH  03875 


Turn-Key  Micro-Computer  Systems  for  pro- 
fessional, commercial  and  industrial  applica- 
tions. Demonstrations  and  consultation  by 
appointment.  Featuring  IMSAI,  Applied  Data 
Communication,  CP/M  and  Micro-Soft  BASIC. 

COMPUTER  EMPORIUM 

17931  “J"  Sky  Park  Circle,  Irvine,  CA  92714 
(714)  540-8445 


Check  our  prices  — We  wffl  not  be  undersold? 


POLY -88 13  1 drivs-No  monitor  $2500 

POLY  88  System  2 $575 

IMSAI  I -BOBO  22  Slot  $575 

IMSAI  PC  Boards/Kits  15%  OH 

NORTH  STAR  NOS  A Kits  $585 

EXTENSYS  Memory  20%  Off 


AAAA  Computer  How’s 
1477  Barrington*  Suite  17 
W.  Los  Angelos,  CA  90025  (213)  477-8478 


ENIGMAS-1  38  ENiGMAS-2  $8 

* * * Books  of  Com  puter  Games  in  B ASI C * * * 
ENIGMAS  1 Gone  Fishing,  Concentration,  Starship, 
Craps,  Slot  Machine,  Sherlock  Holmes,  Tank  Attack. 
ENIGMAS2  Number  Guess,  Mortar  Battle,  In-Between, 
Shell  Game,  Safari,  Slarshfp-£,  Dice  Roll,  Puzzle. 

* “ * ‘Catalog  and  test  program  Frog  Race  $.50 4 "" 
Available  in  Standard  BASIC,  SWTPC  8K  BASIC  or 

RADIO  SHACK'S  TRS-BO  BASIC.  Please  specify 

B.  Erickson 

P,(X  Box  11099  Chicago,  IL  60611 


C10+  CASSETTES 

DESIGNED  FOR  MICROCOMPUTERS 

Price  includes  cassette,  hard  box.  2 extra 
labels  and  shipping,  30  day  warranty.  Calif, 
customers  add  sales  tax.  Send  check  or  bank 
card  no.,  expiration  date  and  signature.  VISA 
and  M/C  accepted. 

Sample  $1.  10-Fctck  $750.  50  Pack  $32.50, 
Dealer  inquiries  invited. 

MIC  ROSETTE  COMPANY 

777  Pabmar  Avenue,  Sunnyvale,  CA  94086 


AN  5-100  BUS  COMPATIBLE 
COMPUTER  FOR  UNDER  $150? 

Single  board,  5-100  compatible  8080-base d computer 
designed  at  the  University  of  Iowa  to  use  the  Intel 
cosmetic  reject  kit. 

Features  are : 

Memory:  four  1702  EPROM's  or 
three  1702's  end  two  2111's 

Power-on  jump  and  independently  selectable  board 
address 

Uses  TM 55501  multi-function  1/0  controller: 

Parallel  in,  parallel  out 
USART 

Five  interval  timers 
Handles  vectored  Interrupts 
TTY  or  RS232  Interface  on  board 
Fully  S-1Q0  compatible 
Socket  for  front  panel  connection 
(IMSAI  front  panel  connector  pin  compatible) 

Ideal  CPU  replacement  tor  iMSALs  and  Allairs. 

Wilt  run  with  Just  applied  unregulated  voltages  as  a 
single  board  computer. 

Bare  board,  schematics,  limited  documentation  $35  , 
Schematics,  limited  documentation  (Includes 
simple  monitor  for  single  board  operation)  S3 

Handling  Fee  SI  .00 
uPMEM 

1251  Center  St.  N.E, 

Cedar  Rapids,  Iowa  52402 


TIS 

Documentation:  and  software  applications 
packages  for  the  COMMODORE  PET  2001. 
Workbooks  from  S3, 95;  software  from  $4.95. 
For  a flyerdescribing  all  ourproducts,  please 
send  a self-addressed  stamped  envelope  to 
TI5,  P.Q.  Box  921,  Los  Alamos.  NM  87544. 
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TRS-80 

P=1 

TOP  SECRET  TECHNICAL 

1 HD  | 

, INFO  — NOT  IN  MANUAL 

BBB 

jfl n MICRO  LOGIC  CDflP. 

W 111]  P0 .BOX  145 
UL>UU  MASOROUGK  HEIGHTS.  II.J. 

^ 07604 

TECHNICAL  WRITERS 

Publisher  plans  line  of  microcomputer  books 
and  seeks  manuscripts  on  microcomputers 
and  their  applications.  Our  energetic  market- 
ing efforts  will  prove  very  profitable  for  the 
author  Write  or  call  for  details. 

SOURCEBOOKS 

18758  Bryant  Street,  Nerthridge,  CA  91324 
(213)  799-3322 


TRS-80  COMPATIBLE  PERIPHERALS 

Centronics  779  Line  Printer 

isame  as  Radio  Shack  uses)  $999,  QQ 
779  with  tractor  feed  option  {highly 

reconn mended]  $1P1 79-00 
Pi  Microprinter  (a  low-cost  alternative  to 

the  impacts)  $399-00 

Shugart  SA4QQ  disks  complete  with  power  supply 
and  case  $399.00 
The  printers  come  complete  with  cable  that  plugs 
directly  into  your  Expansion  Interface  unit . TRS  80  & 
PET  Software  also  available.  Send  lor  free  catalog. 

APPARAT  INC, 

Box  10324  Denver,  CO  80210 
(303)  758-7275 


WILL  A SMALL 
COMPUTER  SYSTEM 
HELP  YOUR  BUSINESS 
TO  GROW? 

Our  professional  sales  people 
will  help  you  decide.  We  will 
configure  a system  designed 
to  suit  you  and  your  business 
requirements  and  offer  com- 
plete service  on  the  system 
you  buy  or  lease. 

TAKE  A 

GIANT  LEAP  FORWARD! 
CALL  US. 


The 

Computer 

Place  186  Queen  Street  West 
Toronto  M5V  1Z1 
(416)  598-0262 


SURPLUS  BARGAINS 

Full  spec  sheets  are  available  tor  pre- purchase 
evaluation  of  our  Items.  We  currently  have:  POWER 
SUPPLIES:  EMi  5V@14A,  ± 16V@2A  (adj  able)  $65; 
Lambda  5V@9A  $45,  5V@31A  $75  all  wtovervoltage 
pro  lection.  CORE  MEMORY:  For  S 100  bus  0K  $150, 
16K  $325;  NOVA  1200  4Ks  $150.  ASCII  KEYBOARDS: 
Model  33  TTY  equiv.  $53;  Enclosed  super  numeric 
$44  PORTABLE  ASCII  TERMINALS  atlache  case, 
hard  copy,  w/modem  & RS232,  Data  Products 
"PORTACOM"  from  $515.  ASR33  TELETYPES,  new 
in  box.  friction  or  sprockel  $1200.  UPS  included  ex- 
cept TTYs  and  31 A Lambdas,  Guaranteed.  Good 
documentation.  Write  or  call, 

ELECTRA  VA  LUE  INDUSTRIAL 
Box  TS7 A Morris  Plains,  NJ  0795 0 (201)267-7117 


NORTH  STAR  DISK  GAMES 

1.  NORTH  ATLANTIC  CONVOY  RAIDER  — Be  the 
Captain  of  the  Bismarck,  Schamhorst,  or  Tirpitz. 
British  battleships,  convoys,  air  search,  weather, 
night  rules.  (20K  total  memory) 

2+  NUCLEAR  WAR  — Plan  cold  war  build-up  and 
nuclear  war  strategy.  Nuclear  accidents,  iCBMs, 
bombers,  fighters,  Polaris  submarines,  ABMs, 
espionage,  negotiations.  (24K) 

3,  B'l  — Fly  a mission  into  the  U.S.S.R,  SAMs, 
MIGs.  air-to-air/ground  missiles,  electronic 
countermeasures.  (24K) 

Games  written  in  NORTH  STAR  BASIC  |r,3)  with 
complete  rules  and  program  notes,  $5  each  game 
ordered  plus  $5  for  a diskette  or  send  your  own  to: 

GARY  BEDROSIAN 
367*3A  Homeland  Southway 
Baltimore,  Maryland  21212 


SOFTWARE  SEARCH 

Integrator  of  microprocessor- 
based  small  systems  seeking 
business-oriented  applications 
software  packages.  Will  pay  ini- 
tial license  fee  and  ongoing  royal- 
ty for  established  packages  in 
areas  of  manufacturing  controls 
and  support  and  all  business  and 
professional  applications. 

For  consideration  send  details  to: 

Software  Search 
Pacesetting  Computers,  Inc. 
P.O.  Box  590 
San  Pedro,  CA  90733 


UNEXPLAINED  GLITCHES/CRASHES? 

AC  Power  Line  surges  and  hash  could  be  the  culprit! 
Our  Surge  Suppressors  and  Hash  Fillers  curb 
damaging  surges  and  disruptive  hash.  Send  self' 
addressed,  stamped  envelope  lor  FREE  Surge  and 
Hash  Cures  flyer.  Get  your  SuppressorfFilter  al  your 
Deafer  or  Order  direct. 

Sj F -KW  3 1000  wafi  Ui\(‘  t"'d  uml  $20  95 

IlFn  TO  10  amp  wire  in  unit  $1725 

ELECTRONIC  SPECIALISTS.  DEPT , IF 
171  S,  Main  St.  Natick.  MA  01760 


PROM  PROGRAMMING:  From  Binary  or 
Intel  paper  tape:  1702A  ($4),  2708  ($8). 
From  Hex  or  Octal  listing:  1702A  ($5), 
2708  ($16),  You  supply  the  PROM.  Quan- 
tity discounts  on  multiple  copies. 
48-hour  turnaround.  David  Corbin,  11704 
Ibsen  Dr.,  Rockville,  MD  20852,  (301) 
881-7571  after  6 P.M. 

FOR  SALE:  TRS-80  Level  I or  II  data  base 
manager  $20.  Inventory  $20,  Stock  and 
bank  account  $15,  Lunar,  gunner,  slot, 
crap  $13.  Poi  Pow,  96  Dothan  St.r  Arling- 
ton, MA  02174, 

APPLE  II  SOFTWARE:  Available  to  swap. 
Send  a list  of  your  programs  and  BASE 
for  my  list  (over  100  programs).  Most  in 
color  graphics.  Ed  Avelar,  2850  Jennifer 
Dr,,  Castro  Valley,  CA  94546,  (415) 
538-2431  any  day  6-11  p.m. 

MOTOROLA  D2  USERS:  A new  manual  of 
experiments  on  6800  microcomputers 
containing  83  interesting  assembly 
language  problems.  Step  by  step  ap- 
proach to  learn  to  use  the  6800  instruc- 
tions, digital  input/output,  interrupts  and 
many  programming  techniques,  $5.00. 
Send  check  to  K.  K.  Rao,  Department  of 
Physics,  Western  Michigan  University, 
Kalamazoo,  Ml  49008. 

TRS-80  ASSEMBLER  USERS:  Z-8Q  dis- 
assembler available.  Displays  the  con- 
tents of  your  memory  as  symbolic  in- 
structions and  ASCII  code,  where  rele- 
vant, Zilog  mnemonics  used  throughout. 
Also  shows  memory  addresses  and  con- 
tents In  hexadecimal.  Requires  Level  I 
BASIC  with  16K  and  assembler,  or  Level 
II  BASIC.  (Specify  which  you  have).  Exe- 
cution tape  and  instructions,  $20.  For  in- 
formation send  SASE  to  Hubert  Howe, 
14  Lexington  Rd.,  New  City,  NY  10956, 

WILL  TRADE  my  collection  of  old  radio 
shows  (comedy,  drama,  mystery,  sci-fi, 
etc)  for  microcomputer  hardware*  1000 
shows  — about  500  hours  of  fun  for  a 
working  8K  8080 A or  Z-80  system.  More 
shows  available  for  penphs  and  other 
stuff.  Shows  recorded  on  V^-inch  tape, 
V4  track  mono  at  3V*  i.p.s.  Sam  Gross- 
man,  322  1st  Harper  Ave.,  Los  Angeles, 
CA  90048  or  call  (213)  653-3577. 

FREE  PET  COMPUTER  PROGRAMS:  Will 
trade  original  versions  of  Space  War  or 
Graphic  Gomoku  (9x9  tic-tac-toe)  for 
your  software  creations  of  comparable 
size*  Send  programs  on  cassette  for  ex- 
change, or  send  SASE  for  current  list  of 
programs,  Piease  indicate  serial  number 
of  PET  used.  Bennett  Meyer,  Box  575, 
White  plains,  NY  10602. 
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NEW  PET,  TRS-8G,  POLY  SOFTWARE: 
Bomber,  Biorhythm,  Lander  on  tape 
$9,50.  Fits  in  4K,  has  dynamic  graphics. 
Send  BASE  for  complete  catalog.  Ted 
Carter,  902  Pinecrest,  Richardson,  TX 
75080,  (214)  235-0915, 

FOR  SALE:  Heath  HQ,  H9,  16K  memory, 
assembled,  up  and  running,  tape  record- 
er, ail  documentation.  $1200.  David  Mar* 
cus,  430  Wolf  Hill  Rd.,  Dix  Hills,  NY 
11746,  (516)  427-1926. 

FOR  SALE:  Apple  II  software-cassette: 
Author-Title  Index  program  for  books, 
records,  tapes,  super-fast  machine 
language  sort,  16K  Blackjack,  graphic, 
paddle  input,  sound,  full  L.V.  rules;  auto- 
play by  computer,  $10  each  including 
documentation.  Both  for  $15.  George  W. 
Lee,  18803  S.  Christina  Ave.,  Cerritos,  CA 
90701. 

FOR  SALE:  TDLZPU  Z-QQ  processor,  new 
with  dual  clocks  at  2MHz  and  variable  to 
4 MHz,  S-100,  factory  built.  $175.  ITEL 
Seiectric  based  office  word  processing 
system.  Will  trade  for  working  Seiectric 
I/O,  C.  David  Reinhart,  Box  212,  Louis- 
ville, I L 62858,  (618)  665*3030. 

TRS-QO  Programming  Contest,  win  $500. 
Send  SASE  to  TRS-80,  P.C.-L,  P.O.  Box 
621,  Fenton,  MO  63026. 

FOR  SALE:  TEI  MCS-112  factory 
assembled.  S-100  mainframe  & PS  ($400); 
Cromemco  ZPU  & 4KZ  RAM;  Artec  16K 
RAM;  FACIT  4070  paper  tape  punch 
($350);  Remex  punch  and  reader  ($200); 
Morrow  Wunderbus,  assembled  ($50); 
ACT  1 video  term  w/Motorola  12M  video 
monitor,  keyboard,  power  supply,  fan,  in 
Enclosure  Dynamic  cabinet  ($400).  Gary 
Gaugler,  2276  Beaver  Valley  Rd.,  Fair- 
born, OH  45324,  (513)  878-0288. 

COMPUTER  T-SHIRTS,  Quality  white 
T-shirts  with  8080,  6800  or  9900  Pin-out 
in  color  on  the  front.  S,  M,  1,  XL.  Specify 
size.  Blue  and  red  available.  Specify 
preference.  $4.50  each,  includes  ship- 
ping. Pat  Stakem,  P.O.  Box  745,  College 
Park,  MD  20740. 

FOR  SALE:  COSMAC  VIP,  $275  Video 
Processor,  National  SC/MP  Kit  (assem- 
bled) $99.00,  SWTP  keyboard-5  $45.00, 
JVC  3040  TV  with  RF  modulator  $107.00, 
Panasonic  RQ-309DS  cassette  recorder 
$35.00.  Will  sell  to  best  offer  for  every- 
thing. Write  to  P.F.  Bolin,  Bldg.  866,  Apt. 
3-J,  Govs.  Is.,  NY  10004. 

FOR  SALE:  TRS-80  software.  Lowest 
cost.  For  complete  free  catalog,  please 
write  to  Kun  Lee,  72  Nottinghill  Rd., 
Brighton,  MA  02135. 

TRS-80  Software.  Four  full-length  simu- 
lations for  4K  Level  L Includes  Pioneer, 
Survival,  Capitalists,  and  Space  Voyage. 
All  4 for  $10.  Also,  Baseball,  Football, 
Hockey,  Lander,  all  with  graphics,  7 In  all 
for  $8,  or  get  all  11  for  $15.  For  programs, 
an  updated  list,  or  freelance  program- 
ming, write  Michael  Flanagan,  130  Holly, 
Riveredge,  OH  441 35. 


TRS-80  Programs  available.  Send  SASE 
for  list  of  well  documented  software. 
Also  have  BASIC  coding  forms  designed 
for  32,  40  or  64  character  input.  First  40 
sheets  $2.25,  each  additional  50  $2.25. 
John  De  Mita,  53  Fenimore  St.,  Lyn- 
brook,  NY  11563. 

FOR  SALE:  SWTP  6800  assembled,  8K, 
parallel  interface  all  assembled.  Also  AC- 
30,  CT-64  and  PR-40  in  kit  form  in  original 
boxes.  Will  accept  any  reasonable  offer. 
Will  take  care  of  all  export  problems  for 
U.S.  bidder.  John  Atwood,  5 Lloyd  PI.,  St. 
Albert,  Alberta,  Canada  T8N  2H4. 


WANTED:  SWTP  GT-61  and  RCA  VJPand 
ELF  II  with  cassette  interface.  Joe,  51625 
Chestnut  Rd.,  Granger,  IN  46530. 

KLIENSCHMIT  ASCII  Print  Drum  (76  col), 
Electronics/parts  for  311-321  printer. 
Best  offer  takes  it.  Bill  Vaughn,  2415 
Rlchview  Cr.,  Garland,  TX  75042,  (214) 
495-2371  evenings. 

WANTED:  Scrolling  mod  for  Southwest 
Technical  Products'  CT-1024  video  ter- 
minal. Will  trade  64  char/line  mod  or  ex- 
panded cursor  control  board  mod  for  up 
to  26  control  functions,  or  whatever?  R. 
Schubert,  7016  No.  Rosemead,  Apt.  28, 
San  Gabriel,  CA  91775. 

WANTED:  Used  Motorola  Exerciser.  Any 
leads  anyone  could  give  me  in  finding 
this  unit  would  be  appreciated,  Lynn  C, 
Kurtz,  2104  Campo  Alegre  Rd.,  Tempe, 
AZ  85281,  (602)  946-9986. 

FOR  SALE:  Kteinschmidt  teletype  model 
TT-117/FG  with  reperforator/transmftter, 
Baudot  code,  used  working  $100.  Tek- 
tronix type  CA  dual  trace  plug  in  unit 
$150.  M.H.  Research  plus  & minus  300 
volt  DC  power  supply  model  R100B  $25, 
Locarte  3 Amp  120  volt  DC  power  supply 
(not  isolated  from  AC  line)  $20,  All  items 
plus  shipping.  S.  Lei,  P.O.  Box  5312, 
Fargo,  ND  58102. 

TRS-80  Users:  Business  programs  for  all 
levels.  Describe  your  application  and  I 
will  give  you  an  estimated  cost  within  48 
hours.  Also,  4K,  Level  1 Star  Trek.  6 Com- 
mands: Warp  engines,  short  range  scan, 
long  range  scan,  phasers,  photons,  and 
Galactic  records.  Very  complete  and  run- 
ning. Very  challenging;  gives  rating  at 
end  of  game.  Full  documentation  $10.00. 
Plus,  Psychiatrist  program  which  runs  in 
4K  $7.00,  Write  for  catalog  of  Level  1 and 
2,  4K  and  16K  programs.  Send  SASE  to 
Sandy  Sigal,  6851  Mammoth  Ave.,  Van 
Nuys,  CA  91405. 

FOR  SALE:  Low  power  4K  static 
memory.  Full  speed.  Tested  and  reliable. 
$75.  G.  Mitchell,  P.O.  Box  35,  Chula 
Vista,  CA  92012. 

FOR  SALE:  1 Creed  Model  75  TTY  with 
carriage  return  and  repeat  option,  paper 
tape  winder,  4 boxes  paper  tape,  Creed 
manual,  in  working  condition,  $150  plus 
shipping.  Stambaugh,  5009  Guide  Meri- 
dian, Bellingham,  WA  98225. 
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SDS-IOO  THE  ULTIMATE  SMALL  BUSINESS  COMPUTER 


The  SDS-100  is  pure  computing  power. . . design- 
ed strictly  for  small  business  and  professional 
applications.  The  proven  SO  Systems  computer 
hoards  give  you  reliability,  unequaled  flexibility  and 
performance  through  standard  software  programs. 
The  system  is  packaged  in  a totally  shielded  single 
case,  housing  two  full-size  dual-sided  floppy  disk 
drives,  a full  sized  12”  video  monitor,  the  keyboard 
and  the  SDS-100  computer  power. 

For  the  more  technical  features:  • 32K  Random 
Access  Memory  (Expandable  to  64K  on  board!  • 
1,025,024  Bytes  of  on  line  disk  storage  • IBM 


3740  Compatible  12-inch  Video  monitor  reading  SO 
characters  by  24  lines  • Numeric  accounting  and 
statistical  keyboard  • Full  cursor  control  keys  • 
Parallel  and  Serial  (RS-232)  input  and  output  ports 
• C/PM  Operating  System  (by  Digital  Research  of 
Pacific  Grove,  California). 

The  SDS-100  is  available  through  your  local  SD 
Dealer.  The  price  of  the  SDS-100  is  $5, 795.00  FOB 
Dallas,  Texas.  For  information  concerning  the 
location  of  your  nearest  dealer  call  toll  free,  800- 
527-3460  or  800-527-2304. 
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